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County of San Bernardino 
 

ELECTRICAL SAFETY 
 
SCOPE 
 
This section establishes the County of San Bernardino procedure for Electrical Safety.  It 
provides information and guidance on identifying, evaluating, and mitigating the hazards 
associated with the use of electrical systems and apparatus in connection with employment with 
San Bernardino County. 
 
The procedure identifies documentation, communication, training, and action that are necessary 
to ensure the health and safety of San Bernardino County employees.  It sets forth minimum 
standards for all County Departments, Agencies and Groups.  Individual entities (particularly 
those engaged in construction, maintenance or other field activities) may implement more 
stringent standards. 
 
PURPOSE 
 
Title 8, California Code of Regulations, Section 3203, requires California employers to establish 
effective programs for the purpose of protecting employees from the potential of harm or injury 
as a result of reasonably anticipated and identifiable hazards in the workplace.  Title 8, 
Subchapter 5, Electrical Safety Orders, specifies the majority of the regulations enforced by 
Cal/OSHA with regards to electrical hazards encountered in the workplace. 
 
INTRODUCTION 
 
We all need electricity in our daily lives, and tend to take it for granted.  Most of the time, 
electricity can be used safely and efficiently, but it can also be deadly.  A yearly average of 28 
workers are killed and 559 disabled, in California, due to occupational accidents involving 
electric shock.  This section explains some of the most common electrical hazards, what you 
can do to protect yourself and others from being harmed by them, and some of the steps 
required by the County of San Bernardino to provide workers with a safe and healthful 
workplace. 
 
Electricity travels in closed circuits, and its normal route is through a conductor.  Shock occurs 
when the body becomes a part of the electrical circuit, as the current enters the body at one 
point and leaves at another.  The rate of current flow, called the amperage, is what dictates the 
degree of injury resulting from an electric shock.  4000 volts is not necessarily any more 
dangerous than 12 volts, but 15 amps is much more deadly than 1/2 amp.  A wet environment is 
also much more hazardous than a dry one.  If you touch an exposed wire with dry hands, and 
are standing on a non-conductive surface such as a rubber mat, you might not even feel a 
shock -- but if you are perspiring and are standing in water, you may be killed. 
 
RESPONSIBILITIES 
 
Some employees work with electricity directly, such as engineers, electricians, maintenance and 
construction workers.  Others, such as office and administrative personnel, work with electricity 
indirectly.  It is the responsibility of all County of San Bernardino personnel to assure that 
electrical related hazards are recognized, evaluated, mitigated and/or eliminated. 
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HAZARD ASSESSMENT 
 
Hazard assessments for workplace electrical safety will be performed in the form of periodic 
inspections.  These inspections will consist of identification and evaluation of workplace and 
employee work practice electrical hazards.  Inspections relative to electrical hazards shall be 
performed under the guidelines and procedures provided in Section 4, "Safety Inspection", of 
the San Bernardino County Employee Safety and Health Manual in conformance with the San 
Bernardino County Illness/Injury Prevention Program. 
 
A sample Electrical Safety Checklist is included at the end of this manual section.  Some of the 
major items to consider when assessing workplace electrical hazards include: 
 
Hazardous (Classified) Locations 
 
 Certain work areas or locations are “classified” depending on the properties of the 

flammable vapors, liquids or gases, or combustible dusts or fibers that may be present and 
the likelihood that a flammable or combustible concentration is present.  In other words, 
these work areas are much more prone to an accident caused by contact with or exposure 
to electricity, than the “routine” County of San Bernardino work areas such as offices.  Some 
common "Hazardous Locations" may include:  
 
• Gasoline dispensing and service stations,  
• Paint-finishing or spray painting shops/area,  
• Health care facilities,  
• Marinas or boat yards. 

 
Classifications 
 
 Each room, section or area is considered individually in determining its electrical hazard 

classification. Refer to Article 59, Section 2540 of the Electrical Safety Orders; or the 
National Electrical Code, NFPA 70, for specific details.  A general overview of these 
classified locations, which are assigned six designations, from most to least severe, is as 
follows:  
• Class I, Division 1 -- This classification usually includes locations where flammable 

liquids are handled, spray painting areas, and flammable solvent dryers. 
  

• Class I, Division 2 -- This typically includes locations where flammable liquids/gases 
are handled in closed containers or in areas with good mechanical ventilation. 

 
• Class II, Division 1-- Usually locations in which combustible dust is or may be in 

suspension in the air, in quantities sufficient to produce explosive or ignitable mixtures. 
 
• Class II, Division 2 -- These are usually rooms or areas where explosive or ignitable 

concentrations of suspended dust are prevented by dust control equipment. 
 

• Class III, Division 1; and Class III, Division 2 – This can include textile mills, clothing 
manufacturing plants, and woodworking plants. 
 

 The most commonly found Class I/Division I locations for the County of San Bernardino, are 
where paints or lacquers are applied by spraying, dipping, brushing, or by other means.  
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Generally speaking, the interiors of spray booths, and the immediate area of other than 
touch-up spray painting, are included.  

 
 
Special Conditions 
 
Special electrical system requirements have been established for places of assembly, data 
processing facilities and swimming pools.  Refer to the Electrical Safety Orders and the Life 
Safety Code (NFPA 101) for specific information regarding these particular areas and activities. 
 
 
 
HAZARD REDUCTION AND CONTROL 
 
In order to eliminate or reduce electrical hazards, engineering or administrative controls must be 
implemented. Preferably, engineering controls are to be used to eliminate the potential for 
employee injury as a result of electrical contact or misuse.  Wherever it is impractical to 
eliminate hazards by engineering them out of the workplace, administrative controls are to be 
implemented to control or eliminate the potential for employee injury. 
 
There are various ways of protecting people from the hazards caused by electricity.  These 
include: insulation, guarding, grounding, mechanical devices, and safe work practices.  
Examples are: 
 
Engineering Controls 
GFCI's 
Circuit Breakers or Fuses 
Grounding & Bonding 
Isolation/Separation 
Guards/Enclosures 
 
Administrative Controls 
Training 
Personal Protective Equipment (PPE) 
 
Electrical Equipment 
 
Work area inspections are conducted to assure that electrical equipment does not pose hazards 
that are likely to cause death or serious physical harm to employees. Specific considerations for 
County employees include: 
 
 Ground Fault Circuit Interrupters (GFCI) 

• GFCI's shall be installed in "high-risk" areas such as 
where wet environments are present or anticipated, including: 
1. Restrooms 
2. Kitchens -- within 10 feet of sinks, and where toasters 

are plugged in 
3. Outdoors 
4. Within 10 feet of tubs, spas, fountains, pools, and 

similar containers of water 
5. Construction sites 
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 Flexible Cords and Cables (Extension Cords) 

• Flexible cords and cables shall be protected 
from accidental damage. 

• Unless specifically permitted, flexible cords 
and cables may not be used as a substitute for the fixed wiring of a structure, where 
attached to building surfaces, where concealed or where run through holes in walls, 
ceilings, or floors, or where run through doorways, windows, or similar openings.  

 
 
Controls for Hazardous (Classified) Locations 
 
 Electrical equipment in Class 1 locations must be "explosion-proof", and listed for such 

locations by Underwriters Laboratories (U.L.).  This includes items such as lights, fans, 
motors, and switches. 
 NFPA 70, The National Electrical Code, 1999 Edition, contains guidelines that are more 

specific, and should be referenced for a more thorough understanding of the hazards 
encountered and necessary control methods. 
 Parking garages used for parking or storage and where there is no use of electrical 

equipment, open flames, welding, or volatile flammable liquids are not classified as 
hazardous areas, but they shall be adequately ventilated to carry off the exhaust fumes of 
the engines. 
 Gasoline dispensing and service stations and water pump stations have extensive 

requirements.  These can be referenced in Electrical Safety Orders Section 2540.7. 
 
Administrative Controls and Safe Practices 
 
It is expected that the County of San Bernardino employees understand and comply with the 
following measures: 
 
 Employees should not work near live parts of electrical circuits, unless they are protected 

by one of the following means: 
• De-energizing and grounding the parts. 
• Guarding the part by insulation. 
• Any other effective means.  
 Management must ensure that specific electrical hazards are identified and dealt with prior 

to exposing workers to injury or possible death.  No work is to be done on exposed, 
energized parts of equipment or systems until: 
• A responsible supervisor has determined that the work must be done while the part or 

system is energized; 
• Workers have been trained in the techniques and hazards involved in the job; 
• Personal protective equipment (including hand and eye protection) has been issued. 

Suitable insulated gloves shall be worn for voltages exceeding 300 volts; 
• Necessary barriers, barricades, signs, or tags are in place for personnel protection; 
 When the work is completed, the supervisor is responsible to ensure that all permanent 

barriers and covers are reinstalled. 
 The chance of being shocked increases when working on energized and exposed parts in a 

cramped space, so sufficient clearance is critical. The minimum clear distances depend on 
(1) the voltage rating of the equipment, and (2) the nature of the work area.  Refer to the 
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Electrical Safety Orders, Section 2340.16, Work Space About Electric Equipment, for 
specific clearances. 
 Entrances to rooms and other guarded locations containing exposed energized parts shall 

be marked with conspicuous warning signs forbidding unqualified persons to enter. 
 Overhead power lines must be de-energized and grounded by the owner or operator of the 

lines, or other protective measures must be provided before work is started. Protective 
measures, such as guarding or insulating the lines, must be designed to prevent unqualified 
employees from contacting the lines.  
 Any work within 6 feet of "live" lines carrying between 600-50,000 volts, is prohibited. 
 Any part of a crane or its load shall be kept at least 10 feet from energized lines. 
 Prior to climbing poles or other elevated structures supporting overhead electrical lines or 

equipment, an inspection shall be made to assure that such poles or structures are in safe 
condition for the work to be performed. Where poles or structures are determined to be 
unsafe for climbing, they shall not be climbed until made safe by guying, bracing or other 
adequate means. 
 Management must provide either ground-fault circuit interrupters (GFCI's) or an Assured 

Equipment Grounding Conductor Program (AEGCP) to protect employees from ground 
fault hazards at construction sites.  While GFCI's provide workers with the best protection 
from electric shock, management may institute an AEGCP as an alternative to installing 
GFCI's.   

 
TRAINING 
 
All County employees, including managers and supervisors, will be provided with training  on 
general and job-specific workplace electrical safety practices.  Training and instruction will be 
provided when the individual receives initial indoctrination & safety training, and periodically 
thereafter.  Training will also be provided to all new employees, other employees that have not 
previously been trained, and to all employees given new job assignments for which specific 
workplace electrical safety training for that job assignment has not previously been provided.  
Additional training and instruction must be provided to all personnel whenever new or previously 
unrecognized electrical hazards are identified.  As is provided in the County Illness/Injury 
Prevention Program, supervisors are accountable for training all employees within their area of 
responsibility. 
 
The "field staff" such as construction, maintenance, and service personnel, will receive more 
specific training due to their increased exposure to electricity.  Management will ensure that 
each employee has been trained by a competent person in the following areas, as applicable: 
• The nature and recognition of hazards in the work area; 
• Avoiding incidental or accidental contact; 
• The proper use of personal protective equipment; 
• Emergency response procedures; 
• The proper construction, use, placement, and care of GFCI's; and 
• The correct procedures for erecting, maintaining, and disassembling the electrical hazards 

protection systems to be used. 
 
All Employees -- General Guidelines 
 
The "general staff" such as office workers, administrative personnel, and management, should 
be familiar with the basic principles of electricity, and general guidelines for injury reduction or 
avoidance. Electrical safety-related work practices cover both qualified persons (those who 
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have training in avoiding the electrical hazards of working on or near exposed energized parts) 
and unqualified persons (those with little or no such training).  General workplace electrical 
safety training and instruction includes, but is not limited to, the following. 
 
Safety-Related Work Practices 
 
 Safety-related work practices shall be employed to prevent electric shock or other injuries 

resulting from either direct or indirect electrical contacts, when work is performed near or on 
equipment of circuits that are or may be energized. 
 Individual space heaters must be approved by the Risk Management Department, prior to 

being used at the workstation.  They shall be plugged into only a permanent, 3-prong outlet. 
 Extension cords are not allowed in County of San Bernardino buildings.  Underwriters 

Laboratories (U.L.) approved multi-plug outlets with maximum 15-amp fuse, are acceptable. 
 Worn or frayed electrical cords or cables must not be used.  
 Flexible cords must not be fastened with staples, hung from nails, or suspended by wire.  
 Always grab the plug when removing from an outlet; never pull by the wire or cord. 
 Keep all power cords away from walking areas, to prevent tripping hazards. 
 Use battery-powered tools as much as possible, especially when working outdoors. 
 Combustible materials such as boxes, paper, towels, and plastics, are to be kept at least 3 

feet (36 inches) away from space heaters, circuit breaker panels, and transformers. 
 Power tools must have a "ground terminal", or be "double-insulated". 
 Unqualified employees and mechanical equipment must be at least 10 feet (3 meters) away 

from overhead power lines.  
 Cal/OSHA requires portable ladders to have nonconductive side rails if used by employees 

who would be working where they might contact exposed energized circuit parts.  
 Lamps for general illumination must be protected from breakage, and metal shell sockets 

must be grounded.  
 Temporary lights must not be suspended by their cords, unless they are so designed.  
 Portable lighting used in wet or conductive locations, such as tanks or boilers, must be 

operated at no more than 12 volts or must be protected by GFCIs. 
 Listed, labeled, or certified equipment shall be installed and used in accordance with 

instructions included in the listing, labeling, or certification. 
 In work areas where the exact location of underground electrical power lines is unknown, 

employees using jack hammers, bars, or other hand tools that may contact the lines must 
be protected by insulating gloves, aprons, or other protective clothing that will provide 
equivalent electrical protection.  
 Equipment or circuits that are de-energized must be rendered inoperative and must have 

tags attached at all points where the equipment or circuits could be energized. 
 There must be written lockout and/or tagout procedures (See Section 10 of the County of 

San Bernardino Employee Safety & Health Manual). 
 
Electrical Emergencies 
 
If someone has suffered a serious electrical shock, remain calm and do the following: 
 
 Don’t touch the person if he or she is still in contact with the wire/machine; 
 Don’t try to use a tool to free the person; 
 Shut off the power at the control switch, or locate the circuit breaker panel switch; 
 Call a supervisor or manager, if available; 
 Call “911” or your designated emergency phone number. 
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COUNTY OF SAN BERNARDINO 
 
 

ELECTRICAL SAFETY CHECKLIST 
 

 Yes No COMMENTS (Required for “No” responses) 
A.  GENERAL GUIDELINES (Maintenance Personnel) 
1. Only qualified persons trained to avoid electrical hazards 

of working on or near exposed electrical parts are 
permitted to work on or near such parts 

   

2. Electrical staff familiar with National Electrical Code 
(NEC) requirements 

   

3. Qualified workers are trained to:    
  Distinguish exposed live parts    
  Determine nominal voltage of live parts    
  Know and maintain clearance distances specified by 

OSHA for working with or near specific voltages 
   

4. Live parts are de-energized before employees work on or 
near them. 

   

5. Only qualified, trained persons using safety techniques 
and insulating equipment and tools work on equipment 
left energized due to design limitations or potential 
hazard increase from de-energizing. 

   

6. De-energized equipment with potential of employee 
exposure is locked and/or tagged out 

   

7. Lockout/tagout procedures are in written form and 
available to employees. 

   

8. Control circuit devices such as push buttons are not used 
as sole means for de-energizing. 

   

9. De-energizing follows these steps: 
  Circuits and equipment disconnected from electric 

energy sources  

   

  Stored electric energy released    
  Stored non-electrical energy that could re-energize 

electric circuits is blocked or relieved 
   

  Locks and tags placed on each de-energizing 
disconnect device 

   

  Locks alone used only by qualified persons and for 
de-energizing one circuit during one shift 

   

  Tags alone used only when locks cannot be and 
when equally safe as locks 

   

 Tags alone supplemented by at least one other safety 
measure 

   

  Locks removable only with due force or tools    
  Tags state that unauthorized use and removal is 

prohibited 
   

  Qualified person verifies de-energization with test 
equipment 

   

  Test equipment checked before and after use when 
testing over 600 volts 

   

10.  Equipment that is de-energized but not locked or tagged 
out, is treated as energized. 
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 Yes No COMMENTS (Required for “No” responses) 
11. Re-energizing follows these steps:    
  Qualified person verifies that tools and other devices 

are removed 
   

  Employees in area warned to stay clear    
  Locks and tags removed by employee who installed 

or under that person’s supervision 
   

  Qualified person removes locks or tags if installer is 
not available 

   

12. Are unsafe acts avoided by employees working on 
electrical processes or around electrical circuits? 

   

B. ELECTRICAL POWER SYSTEMS 
1. Electrical control panels clearly identified     
2. Access to panels limited to certified electrical specialists    
3. Safety signs and tags used to warn employees about 

electrical hazards 
   

4. Conduit, BX cable, etc., properly attached to supports 
and tightly connected to outlet and junction boxes 

   

5. Switches checked for evidence of overheating    
6. Electrical switches marked to show their purpose    
7. Motors clean and free of excessive dirt and oil    
8. Electrical panel doors kept closed    
9. All panels grounded; grounding tested    
10. Explosion-proof and waterproof fixtures used in 

designated areas 
   

11. No exposed conductors at rear of switchboard    
12. Flexible extension cords not frayed or spliced    
13. Equipment operated and maintained by trained 

specialists 
   

C. OVERHEAD LINES 
1. Overhead lines de-energized and grounded or protective 

measures in place before work starts near them 
   

2. Protective measures prevent employee body or 
conductive equipment from contacting lines 

   

3. Unqualified persons working near lines meet OSHA 
guidelines (10 feet for voltages to 50kV; 10 feet plus 4 
inches for every additional 10kV over 50) 

   

4. Qualified persons working near energized lines use 
insulated protective equipment, or insulate energized part 
or stay within OSHA guidelines for distance from 
specific voltage ranges 

   

5. Vehicles or equipment with elevation capability maintain 
10-foot clearance from energized overhead lines (plus 4 
inches for every 10kV over 50kV) 

   

6. Exceptions limited to those permitted by standard:    
  Vehicle in transit with lowered structure (4 feet plus 

4 inches for every 10kV over 50kV) 
   

  Properly rated insulating barriers prevent contact 
with lines 

   

  Properly insulated aerial lift is used by qualified 
person 
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 Yes No COMMENTS (Required for “No” responses) 
7. Employees on ground only contact vehicle or 

attachments if wearing proper protective equipment  
   

8. Employees stay clear of ground equipment when line 
contact is possible 

   

9. Barricades or insulation protect employees from 
hazardous ground potentials where needed 

   

D. ILLUMINATION AND CONFINED SPACES 
1. Adequate illumination in place before employees enter 

confined spaces with exposed energized parts 
   

2. Employees do not reach blindly into areas with possible 
energized parts 

   

3. Protective shields, barriers, or insulating materials 
protect employees working in confined spaces with 
exposed energized parts 

   

4. Portable lights equipped with proper guards    
5. Explosion-proof fixtures provided in designated areas    
E. CONDUCTIVE MATERIALS 
1. Work practices and insulating materials used to 

minimize hazard of employee body contact with 
conductive materials 

   

2. Portable ladders used around energized parts have non-
conductive (non-metal) siderails 

   

3. Employees prohibited from wearing conductive jewelry 
or clothing unless insulated to become non-conductive 

   

4. Drums of flammable solvents grounded in storage areas    
5.   Employees trained to carry long, conductive objects in a 

horizontal position 
   

6. Conductive cleaning materials prohibited around 
energized parts unless procedures in place to prevent 
electrical contact 

   

F. PORTABLE ELECTRIC EQUIPMENT (Tools and Extension Cords) 
1. Extension cords connected to equipment are not used to 

raise or lower it 
   

2. Extension cords not fastened in ways that could damage 
insulation 

   

3. Portable equipment inspected before use for defects    
4. Defective or damaged equipment removed from service    
5. Attachment and plugs always match    
6. Attachment plugs and receptacles not connected or 

altered to prevent grounding 
   

7. Adapters that interrupt grounding not used    
8. Only electrical equipment and cords approved for use 

near water or conductive liquids are used in such 
locations 

   

9. Employees do not plug or unplug energized equipment 
with wet hands 

   

10. Wet or otherwise conductive equipment is handled only 
with insulating protective equipment  

   

11. Locking-type connectors properly secured after 
connection 
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 Yes No COMMENTS (Required for “No” responses) 
G. PERSONAL PROTECTIVE EQUIPMENT 
1. Personal protective equipment appropriate to hazard 

provided: 
   

  Non-conductive head protection    
Rubber-soled shoes or boots    

  Eye and face protection    
2. Personal protective equipment used where required    
3. Protective equipment inspected periodically and 

maintained in safe, reliable condition 
 Last inspection date ___________________________ 

   

4. Insulated tools and handling equipment used    
5. Ropes and hand lines are non-conductive    
6. Protective shields, barriers, or insulating materials used 

as protection near exposed energized parts 
   

7. Barricades and/or attendants used where necessary to 
prevent or limit employee access to energized parts 

   

8. Portable lights equipped with proper guards    
9. Explosion-proof fixtures provided in designated areas    
10. Drums of flammable solvents grounded in storage areas    
11. No employees who are not qualified perform designated 

electrical work 
   

12. Affected employees follow safety precautions when 
working around energized circuits and overhead lines 
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County of San Bernardino 
WELDING & CUTTING 

 
SCOPE 
 
This section establishes the County of San 
Bernardino procedure for Welding & Cutting. It 
provides information and guidance on 
identifying, evaluating, and mitigating the 
hazards associated with welding, torch cutting, 
and other types of “hot work”. 
 
Most County of San Bernardino employees will 
never be required to work with or in the vicinity 
of welding and cutting equipment, in the 
performance of their regular job duties.  It is 
anticipated that those employees engaged in 
maintenance, equipment repair, and 
construction duties, will be the ones most likely 
affected by this section. 
 
The procedure outlines documentation, 
communication, training, and related activities 
that are necessary to ensure the health and 
safety of San Bernardino County employees.  It 
sets forth minimum standards for all County 
Departments, Agencies and Groups.  Individual 
entities (particularly those engaged in 
maintenance, repair, and construction activities) 
may implement more stringent standards. 
 
PURPOSE 
 
Title 8, California Code of Regulations, Section 
3203, requires California employers to establish 
effective programs for the purpose of protecting 
employees from the potential of harm or injury 
as a result of reasonably anticipated and 
identifiable hazards in the workplace. Title 8, 
Subchapter 7, Article 90 (Electric Welding, 
Cutting and Heating), and Articles 80 through 88 
(Gas Systems for Welding and Cutting) require 
various practices while performing welding and 
cutting. The following sections of the Employee 
Safety & Health Manual will also need to be 
instituted where welding and cutting operations 
exist: Confined Space Entry, Personal 
Protection, Respiratory Protection, Hazard 
Communication, Hearing Conservation and 
Fire/Emergency Evacuation. 
 
INTRODUCTION 
 
Welding is any process in which two or more 
pieces of metal are joined together by the 

application of heat, pressure, or a combination 
of both. Most of the processes may be grouped 
into two main categories: pressure welding, in 
which the weld is achieved by pressure; and 
heat welding, in which the weld is achieved by 
heat. Heat welding is the most common welding 
process used today.  Brazing and soldering are 
other means of joining metals.  
 
HAZARDS 
Deaths from explosions, electrocutions, 
asphyxiation, falls, and crushing injuries are 
associated with welding, torch cutting, and other 
hot work activities.  These deaths often involve 
confined or restricted spaces (see Confined 
Space Entry).  In addition, numerous health 
hazards are associated with exposure to fumes, 
gases, and ionizing radiation formed or released 
during welding, cutting, and brazing (see 
Personal Protection, Respiratory Protection and 
Hazard Communication).  
 
 
 
DEFINITIONS 
 
• Arc Welding – This has become an 

important welding process, particularly for 
joining steels, and requires a continuous 
supply of either direct or alternating 
electrical current. This current is used to 
create an electric arc, which generates 
enough heat to melt metal and create a 
weld. 

 
• Back-flow Check Valve – Also Hydraulic 

Back-Pressure Valve, Hydraulic Seal, 
Hydraulic Flash Arrester, and Hydraulic 
Valve. Terms used interchangeably to mean 
a device designed and constructed to 
prevent a flash-back from reaching a fuel 
gas source such as an acetylene cylinder.  
The valve also prevents accidental mixing of 
fuel gas and oxygen caused by reverse flow. 

 
• Brazing – Low-temperature silver alloy 

brazing makes joints that are strong, 
permanently leak-tight and maintenance-
free.  Brazing temperatures generally range

240 
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from about 1150-F to 1600-F; copper, 
for example, melts at 1981-F, steel at 
2500-F. 

 
• Ceiling Limit – The maximum concentration 

of a vapor, fume, gas, or other air 
contaminant, allowed to be in the work area 
at any time during the day.  Persons 
exposed to a concentration above the 
Ceiling Limit, must be provided with 
respiratory protection. 

 
• Combustible – Able to catch fire and burn, 

and can remain burning without the need to 
continue applying the original source of 
heat.  Some common combustible materials 
are paper, cardboard, wood, cloth, and most 
plastics. 

 
• Cutting – As used in this manual section, the 

term cutting applies to the use of heat-
producing tools to cut metals.  The most 
commonly used method is torch cutting, 
using acetylene gas torches. 

 
• Dilution Ventilation – Air is delivered to the 

work area, usually by means of a fan or 
blower, thus reducing the concentration of 
any airborne contaminants such as fumes, 
gases, or vapors.  This method is generally 
not as effective as exhaust ventilation (see 
below). 

 
• Exhaust Ventilation – Also called Local 

Ventilation, consists of installing ventilation 
equipment that is designed to remove 
contaminants from the employee's breathing 
zone. An exhaust hood or duct is place near 
the source of the air contaminant. A vacuum 
condition is created that captures the fume, 
vapor, or gas, and either filters out the 
contaminant or transports it to an area away 
from the workers. 

 
• Explosive Range – The concentration of a 

vapor in air, which will explode if exposed to 
a heat source.  The vapor will explode if its 
concentration is above the Lower Explosive 
Limit (LEL), or below the Upper Explosive 
Limit (UEL). 

 
• Flux – A fusible material that shields the 

metals to be welded, from air. The surfaces 
to be welded, and the welding rod, are 

coated with flux.  The lack of this protective 
coating would result in a defective weld. 

 
• Gas Welding -- A non-pressure process 

using heat from a gas flame. The flame is 
applied directly to the metal edges to be 
joined and simultaneously to a filler metal in 
wire or rod form, called the welding rod, 
which is melted to the joint. Gas welding has 
the advantage of involving equipment that is 
portable and does not require an electric 
power source. 

 
• Gas-Metal Welding – A bare electrode is 

shielded from the air by surrounding it with 
argon or carbon dioxide gas or by coating 
the electrode with flux. The electrode is fed 
into the electric arc, and melts off in droplets 
to enter the liquid metal that forms the weld. 
Most common metals can be joined by this 
process. 
 

• Gas-Tungsten Arc Welding – A tungsten 
electrode is used in place of the metal 
electrode used in shielded metal-arc welding 
(See below).  A chemically inert gas, such 
as argon, helium, or hydrogen, is used to 
shield the metal from oxidation. The heat 
from the arc formed between the electrode 
and the metal melts the edges of the metal. 
Metal for the weld may be added by placing 
a bare wire in the arc or the point of the 
weld. This process can be used with nearly 
all metals and produces a high-quality weld. 
However, the rate of welding is considerably 
slower than in other processes. 

 
• Permissible Exposure Limit (PEL) – A 

measured concentration of an airborne 
contaminant, for the purpose of determining 
acceptable levels of fumes, gases, or vapors 
in the air.  An average exposure of 8 hours 
is used, meaning that sometimes the actual 
concentration may be higher, and at other 
times lower, than the PEL.  PEL’s are 
calculated to protect most workers for a 
working lifetime. 

 
• Resistance Welding – Heat is obtained from 

the resistance of metal to the flow of an 
electric current. Electrodes are clamped on 
each side of the parts to be welded, the 
parts are subjected to great pressure, and a 
heavy current is applied briefly. The point 
where the two metals meet creates 
resistance to the flow of current. This 
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resistance causes heat, which melts the 
metals and creates the weld. Resistance 
welding is extensively employed in many 
fields of sheet metal or wire manufacturing 
and is particularly adaptable to repetitive 
welds made by automatic or semiautomatic 
machines. 
 

• Shielded Metal-Arc Welding -- A metallic 
electrode, which conducts electricity, is 
coated with flux and connected to a source 
of electric current. The metal to be welded is 
connected to the other end of the same 
source of current. By touching the tip of the 
electrode to the metal and then drawing it 
away, an electric arc is formed. The intense 
heat of the arc melts both parts to be welded 
and the point of the metal electrode, which 
supplies filler metal for the weld. This 
process, developed in the early 20th 
century, is used primarily for welding steels. 

 
• Short Term Exposure Limit (STEL) – A 

measured concentration of an airborne 
contaminant, for determining acceptable 
levels of exposure for only limited periods of 
time.  A common time period is 15 minutes, 
meaning that the worker is not allowed to be 
exposed to the specified concentration of 
the contaminant for more than 15 minutes. 

 
• Submerged-Arc Welding – Similar to gas-

metal arc welding, but in this process no gas 
is used to shield the weld. Instead, the arc 
and tip of the wire are submerged beneath a 
layer of granular, fusible material formulated 
to produce a proper weld. This process is 
very efficient but is generally only used with 
steels. 

 
• Thermite Welding – Heat is generated by 

the chemical reaction that results when a 
mixture of aluminum powder and iron oxide, 
known as thermite, is ignited. The aluminum 
unites with the oxygen and generates heat, 
releasing liquid steel from the iron. The 
liquid steel serves as filler metal for the 
weld. Thermite welding is employed chiefly 
in welding breaks or seams in heavy iron 
and steel sections. It is also used in the 
welding of rail for railroad tracks. 
 

RESPONSIBILITIES 
 
The primary decision as to whether individuals 
are or will be exposed to the hazards associated 

with welding, cutting and other hot work 
activities, rests with the Department Manager.  
Many Departments, by the nature of their job 
classifications and duties, will never face 
exposure to these hazards. However, it is the 
responsibility of all County of San Bernardino 
personnel to assure that any hot work related 
hazards that may be encountered are 
recognized, evaluated, and controlled. 
 
Supervisors directly overseeing the welding or 
cutting activities, are responsible for the 
protection of personnel in proximity to the hot 
work.  Supervisors shall ensure that any person 
doing this work is appropriately attired (in 
accordance with applicable standards and the 
County Employee Safety & Health Manual). The 
Supervisor shall also ensure the employee has 
received training and has adequate experience 
this type of work activity. 
 
The County of San Bernardino employs 
individuals who visit job sites or enter active 
work areas to conduct inspections of the work 
process, evaluate materials used, etc.  These 
employees who are in proximity to but do not 
actively engage in the hot work activity itself also 
risk injury when welding, torch cutting, and 
similar hot work is being performed.  Whether or 
not County of San Bernardino personnel are 
personally engaged in the hot work activities, it 
is the responsibility of all employees to 
understand the potential for hazardous 
atmospheres, methods of ventilation, and 
identification of material types and seek 
remediation of any hazards before entering a hot 
work area. 
 
HAZARD ASSESSMENT 
 
Hazard assessments for hot work activities will 
be performed through Material Safety Data 
Sheet (MSDS) reviews in accordance with the 
Employee Safety & Health Manual, Section 
Hazard Communication and Title 8, Section 
5194 of the California Code of Regulations, air 
contaminant sampling/analysis, and on-site 
inspections.  These inspections will identify and 
evaluate the workplace and employee work 
practice hazards.  Inspections will be performed 
under the guidelines and procedures provided in 
Section 4, "Safety Inspection", of the San 
Bernardino County Employee Safety and Health 
Manual and contained at the end of this program 
identified as GAS WELDING AND CUTTING 
CHECKLIST (page 240.10). 
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ASSESSMENT STANDARDS 
 
At a minimum the following items shall be 
considered before hot work begins. Different hot 
work conditions may require more extensive 
assessment. The supervisor of the hot work is 
responsible to determine the need for further 
evaluation before hot work begins. 
 
• Cutting or welding is permitted only in areas 

that are or have been made “fire-safe”. Such 
areas include noncombustible or fire-
resistive construction, essentially free of 
combustible and flammable contents, and 
suitably segregated from adjacent areas. 
When work cannot practically be moved the 
area shall be made fire-safe by removing 
combustibles or protecting combustibles 
from ignition sources. 

 
• Where combustible materials such as paper 

clippings, wood shavings or textile fibers are 
on the floor, the floor shall be swept clean 
for a radius of 35 feet. Combustible floors 
need to be kept wet, covered with damp 
sand, or protected by fire-resistant shields. 
Where floors have been wet down, 
personnel operating arc welding or other 
electrical equipment must be protected from 
possible shock.  

 
• Where practical, all combustibles are to be 

relocated at least 35 feet from the work site. 
Where relocation is impractical, 
combustibles can be protected with flame-
proofed covers or otherwise shielded with 
suitable guards or curtains.  

 
• If the object to be welded or cut cannot 

readily be moved, all combustible materials 
in the vicinity shall be taken to a safe place.  

 
• Where objects to be welded or cut are not 

movable and where fire hazards cannot be 
removed, then guards can be used to 
confine the heat, sparks, and slag, and to 
protect the immovable fire hazards and 
nearby personnel.  

 
• Wherever there are cracks or openings in 

the floor that cannot be closed or covered, 
precautions shall be taken so that no 
combustible materials on the floor will be 
exposed to sparks that might drop through 
the floor. The same precautions shall be 

observed with regard to cracks or openings 
in walls, open doorways, and open or 
broken windows.  

 
• Ducts and conveyor systems that might 

carry sparks to distant combustibles shall be 
suitably protected or shut down.  

 
• Cutting or welding on pipes or other metal in 

contact with combustible walls, partitions, 
ceilings or roofs shall not be done if the work 
is close enough to cause ignition by 
conduction.  

 
• No welding shall be done in an explosive 

environment. 
 
• A written “hot work” permit is required 

whenever a combustible environment may 
exist. See Attachment A, page 240.12  for 
requirements related to a Hot Work Permit. 

 
AIR CONTAMINANTS 
 
• Employee exposures to airborne 

contaminants from welding and cutting work, 
shall not exceed the Permissible Exposure 
Limit (PEL) specified for the substance.  
Refer to Table AC-1, Section 5155 of Title 8. 

 
• An employee exposure to an airborne 

contaminant, expressed as a 15-minute 
time-weighted average concentration, shall 
not exceed the Short Term Exposure Limit 
(STEL) specified for the substance in Table 
AC-1 at any time during the workday.  

 
• Employee exposure to concentrations above 

the PEL, but below the STEL, shall be 
controlled so as to prevent harmful effects 
such as narcosis, significant irritation of the 
eyes, skin or respiratory tract, or chronic or 
irreversible tissue change. 

 
• Employee exposures shall be controlled 

such that the applicable Ceiling Limit 
specified in Table AC-1 for any airborne 
contaminant is not exceeded at any time. 
 

HAZARD REDUCTION AND CONTROL 
 
In order to reduce, eliminate, or otherwise 
control hazards for all at risk job assignments 
and facility locations, engineering, 
administrative, and work practice controls need 
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to be implemented.  Wherever feasible, 
engineering controls are to be used to eliminate 
the potential for employee injury as a result of 
direct or indirect hot work activities.  Wherever it 
is impractical to eliminate hazards by 
engineering them out of the workplace, 
administrative controls are to be implemented to 
control or eliminate the potential for employee 
injury.  
 
Protection from the hazards associated with hot 
work operations shall be instituted before hot 
work begins. At a minimum the following 
procedures and policy shall be covered with 
affected employees: 
 
VENTILATION 
 
• Ventilation requirements for welding, cutting, 

and brazing operations minimize the 
worker’s exposure to hazardous fumes, 
gases, and vapors. 

 
• Where workplace monitoring records clearly 

demonstrate that exposure levels are not 
exceeded, neither mechanical ventilation nor 
respiratory protective equipment is required.  
 

• Local exhaust systems (at source of 
exposure) providing a minimum air velocity 
of 100 lineal feet per minute in the welding 
zone shall be used except as otherwise 
specified in Section 5150 of Title 8. 

 
• Where local exhaust ventilation is not 

feasible, mechanical dilution ventilation 
sufficient to keep airborne contaminants 
below the PEL shall be provided. 

 
• Local exhaust ventilation shall be used when 

working indoors or in enclosed spaces, 
and potentially hazardous materials are 
employed as base metals, fluxes, coatings, 
plating or filler metals. These include the 
following materials:  
(A) Beryllium  
(B) Cadmium  
(C) Chromium  
(D) Fluorides  
(E) Lead  
(F) Mercury  
(G) Zinc  
(H) Inert-gas metal-arc welding or oxygen 

cutting of stainless steel 
NOTE: When local exhaust ventilation is not 
an effective means for preventing hazardous 

exposure levels, supplied-air respirators will 
be worn in accordance with the Respiratory 
Protection Program establish under the 
Employee Safety and Health Manual. 
 

• Degreasing or other operations involving 
chlorinated hydrocarbons shall be located or 
controlled so that the vapors will not enter 
the atmosphere surrounding any welding or 
cutting operations.  The purpose is to 
prevent the degradation of such chlorinated 
hydrocarbon vapors to more highly toxic 
gases by the action of heat or ultraviolet 
radiation. 

 
LABELING 
 
Hazardous materials used in welding and cutting 
shall bear precautionary labels as described by 
this subsection. The following wording should be 
used to describe the hazards of, and lists the 
precautionary measures for, the hazardous 
material.  Note there are three common 
categories of labeling, according to the 
anticipated degree of danger or hazard to be 
encountered.  The three categories, in 
ascending order of hazard, are: 
 
• Caution 
• Warning 
• Danger 
 
• All filler metals and fusible granular 

materials are to carry the following notice, as 
a minimum, on tags, boxes or other 
containers:  

CAUTION 
Welding may produce fumes and gases 
hazardous to health. Avoid breathing 
these fumes and gases. Use adequate 
ventilation. 
 

Additional labeling for Cadmium or Fluoride 
could be: 

 
• Filler metals containing cadmium and 

cadmium-plated materials shall carry the 
following notice on tags, boxes or other 
containers:  

WARNING 
CONTAINS CADMIUM. POISONOUS FUMES 

MAY BE FORMED ON HEATING. 
Do not breathe fumes. Use only with 
adequate ventilation such as fume 
collectors, exhaust ventilators, or 
supplied-air respirators. If chest pain, 
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cough, or fever develops after use, call 
physician immediately.  

 
• Containers of fluoride fluxes shall bear the 

following statement:  
CAUTION 

CONTAINS FLUORIDES 
This flux when heated gives off fumes that 
may irritate eyes, nose, and throat.  

1. Avoid fumes--use only in well-
ventilated spaces.  

2. Avoid contact of flux with eyes or skin.  
3. Do not take internally.  

 
Personal Protective Equipment 
 
• Non-combustible or flameproof screens are 

required to protect the eyes of non-welders 
from flash burns and ultraviolet light rays. 

 
• Welders shall be required to properly wear: 

1. Non-flammable gloves with gauntlets 
2. Appropriate foot protection, with steel 

toes if risk of heavy items falling on feet 
3. Aprons (leather) and shirts that have 

sleeves and collars 
4. Helmets, hoods, and face shields 

suitable for head protection 
5. Suitable eye protection 
6. Respiratory protection (as required and 

in accordance with the Respiratory 
Protection Program)  

 
a. Outdoor Operations – respirators 

are required for any operation 
involving beryllium, cadmium, lead, 
or mercury.  For other operations 
and materials, respirators are not 
required when natural or mechanical 
ventilation is sufficient to prevent 
exposure to airborne contaminants 
in excess of the Permissible 
Exposure Limits (PEL’s) noted in 
Section 5155 of Title 8,  
Subchapter 7. 

b. Indoor Operations – respirators are 
to be used when local exhaust or 
mechanical ventilation is not 
feasible or able to prevent 
exposures that exceed limits 
specified in Section 5155.  Note it is 
IMPORTANT to assure that the 
proper type of respiratory protection 
is furnished. 

c. Enclosed Spaces – supplied-air 
respirators are to be used when 
local exhaust ventilation is not an 
effective means for preventing 
potentially hazardous exposures. 

 
• Welders may have to do a good deal of 

chipping or cleaning of metal, and this work 
can throw particles of metal at the eyes.  If 
the welding helmet is raised while doing this 
work, safety glasses or goggles shall be 
worn. 

 
FIRE PREVENTION 
 
Management will establish a fire prevention and 
suppression procedure relative to use of cutting 
and welding equipment on its property. 
Instructions are to be based upon the applicable 
parts of ANSI Z49.1-1973, portions of which are 
reproduced below and shall be in conjunction 
with the County Safety Coordinator where the 
hot work is to be performed. 
 
• Based on fire potentials of the facilities, 

establish approved areas for cutting and 
welding, and establish procedures for 
allowing cutting and welding in other areas.  

 
• Designate an individual responsible for 

authorizing cutting and welding operations in 
areas not specifically designed or approved 
for such processes.  This individual will 
determine the combustible materials and 
hazardous areas present or likely to be 
present in the work location, and protect 
combustibles from ignition by the following: 

 
1. Have the work moved to a location free 

from dangerous combustibles;  
2. If the work cannot be moved, have the 

combustibles moved to a safe distance 
from the work or have the combustibles 
properly shielded against ignition;  

3. See that cutting and welding are 
scheduled so as not to interfere with 
other work activities that might expose 
combustibles to ignition.  

 
• The designated responsible individual has 

other duties, including: 
 

1. Secure authorization for the cutting or 
welding operations from top 
management.  
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2. Determine that the cutter or welder 
secures his approval that conditions are 
safe before going ahead.  

3. Determine that fire protection and 
extinguishing equipment, such as fire 
extinguishers, water containers, water 
hoses, or sand are properly located at 
the site. 

4. Where fire watchers are required, see 
that they are available at the site. 

5. Insist that only approved apparatus such 
as torches, manifolds, regulators, or 
pressure reducing vales, be used. 

6. Insist that cutters or welders and their 
supervisors are suitably trained in the 
safe operation of their equipment and 
the safe use of the process. 

7. Advise all personnel about flammable 
materials or hazardous conditions of 
which they may not be aware. 

8. Inspect the area prior to authorizing 
cutting and welding operations. 
Designate precautions to be followed in 
granting authorization to proceed, in the 
form of a written Hot Work Permit (See 
sample at the end of this section). 

 
• Fire watchers are required whenever 

welding or cutting is performed in locations 
where other than a minor fire might develop, 
or whenever any of the following conditions 
exist:  

 
1. Proximity of Combustibles – Appreciable 

combustible material, in building 
construction or contents, closer than 35 
ft. to the point of operation.  

2. Ignitable Combustibles – Appreciable 
combustibles easily ignited by sparks.  

3. Openings – Wall or floor openings within 
a 35-foot radius expose combustible 
material in adjacent areas including 
concealed spaces in walls or floors.  

4. Metal Walls – Combustible materials are 
adjacent to the opposite side of metal 
partitions, walls, ceilings, or roofs and 
are likely to be ignited by conduction or 
radiation.  

 
• Fire watchers shall be trained in the use of 

fire extinguishing equipment, and be familiar 
with facilities for sounding an alarm in the 
event of a fire. They are to watch for fires in 
all exposed areas, try to extinguish them 
only when obviously within the capacity of 
the equipment available, or otherwise sound 

the alarm. A fire watch is to be maintained 
for at least 1/2 hour after completion of 
welding or cutting operations to detect and 
extinguish smoldering fires.  

 
• Cutting or welding is prohibited in areas not 

authorized by management, and near the 
storage of large quantities of exposed, 
readily ignitable materials such as wood 
shavings, bulk sulfur, or shredded or baled 
paper. 

 
TRAINING 
 
Cal/OSHA requires all employers to instruct 
employees on hot work safety requirements.  All 
employees who actively engage in hot work 
related activities, shall have training and 
instruction on general and job-specific safety 
practices.  Training and instruction shall 
routinely be provided when the individual 
receives initial indoctrination & safety training, 
and periodically thereafter.   
 
Training is required for all new employees, other 
employees that have not previously been 
trained, and to all employees given new job 
assignments for which specific hot work safety 
training for that job assignment has not 
previously been provided.  Additional training 
and instruction must be provided to all personnel 
whenever new or previously unrecognized 
hazards are identified.  As is provided in the San 
Bernardino County Illness/Injury Prevention 
Program, supervisors are accountable for 
training all employees within their area of 
responsibility. 
 
SAFE PRACTICES 
Confined Spaces 
 
In addition to the requirements set forth in the 
Construction Safety Orders and the General 
Industry Safety Orders to prevent exposure to 
harmful levels of atmospheric contaminants, and 
to assure acceptable atmospheric conditions, no 
hot work will performed in a confined space as 
defined in the Confined Space Entry Program 
contained within the Employee Safety and 
Health Manual unless all of the elements of the 
Program and applicable Cal/OSHA standards 
are met.  
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Gas Welding or Torch Cutting 
 
• Gas Cylinders must be stored and used as 

follows: 
 

1. Cylinders must be protected from all 
heat sources. 

2. They must be secured upright and 
placed so they will not fall or be knocked 
over. 

3. Cylinders must be handled in suitable 
cradles, with their valve caps installed; 
they must never be lifted by magnet, 
rope, or chain. 

4. Cylinders shall be kept far enough away 
from the actual welding or cutting 
operation so that sparks, hot slag or 
flame will not reach them, or provide 
fire-resistant shields. 

5. Fuel gas cylinders in storage must be 
separated from oxygen cylinders by a 
minimum of 20 feet, or by a non-
combustible barrier that is at least 5 feet 
high (assuming cylinders are stored 
upright on the floor – if stored in racks or 
on shelves, the barrier must be above 
the top cylinder) and has a fire-
resistance rating of ½ hour 

6. Valve stem wrenches must be left in 
place while cylinders are in use 

7. A fire extinguisher rated at least “10-
B:C” must be kept near the work area 

8. Fuel back-flow protection is required. 
9. Torches in use will be inspected at the 

beginning of each working shift for 
leaking shutoff valves, hose couplings, 
and tip connections. Clogged torch tip 
openings can be cleaned with suitable 
cleaning wires, drills, or other devices 
designed for such purpose. 

10. Torches must be lighted using friction 
lighters or other approved devices, and 
not by matches or from hot work. 

11. Gas valves are to be opened while 
standing to one side of the outlet; never 
in front of it. A fuel-gas cylinder valve 
shall never be opened up or cracked 
near other welding work or near sparks, 
flame, or other possible sources of 
ignition. 

12. An acetylene cylinder valve shall not be 
opened more than one and one-half 
turns of the spindle, and preferably no 
more than three-fourths of a turn. 

13. Before connecting a regulator to a 
cylinder valve, the valve shall be opened 

slightly and closed immediately.  This 
action is generally termed "cracking" 
and is intended to clear the valve of dust 
or dirt that might otherwise enter the 
regulator.  

14. Before a regulator is removed from a 
cylinder valve, the cylinder valve must 
be closed and the gas released from the 
regulator. 

15. If cylinders are found to have leaky 
valves or fittings that cannot be stopped 
by closing of the valve, the cylinders 
must be taken outdoors away from 
sources of ignition and slowly emptied. 

 
• For Gas Welding or Gas Torch Cutting: 
 

1. Acetylene can be dangerous, for its 
explosive range is 2.6%-80%.  Such a 
wide explosive range means there is 
usually an explosive mixture when 
acetylene is released into the air. 

2. Fuel gas and oxygen cylinders and 
hoses must be distinguished from each 
other. 
NOTE: Red is generally accepted as the 
color for fuel gas, while green is used for 
oxygen. 

3. Cylinders and hoses must be inspected 
at the beginning of each shift. 

4. Couplings must not be allowed to be 
disconnected by means of a straight-pull 
motion. 

5. Oxygen from a system without a 
pressure regulation device must never 
be used. 

6. Regulators or automatic reducing valves 
shall be used only for the gas and at the 
pressure for which they are intended. 
Defective oxygen and fuel gas pressure 
regulators, including their gauges, will 
not be used. 

7. Gauges on oxygen regulators shall be 
marked "USE NO OIL." 

8. Back-flow protection shall be provided 
by an approved device that will prevent 
oxygen from flowing into the fuel-gas 
system or fuel from flowing into the 
oxygen system. The back-flow 
protection device can be installed on 
either the torch or at any point 
downstream of the shutoff valve for the 
oxygen and fuel gas outlet valves. 

9. Acetylene shall not be used at a 
pressure in excess of 15-psi. 
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10. Welding fuel-gas cylinders are to be 
placed with valve end up whenever they 
are in use. Liquefied gases are to be 
stored and shipped with the valve end 
up. Nothing that may damage the safety 
device or interfere with the quick closing 
of the valve, is to be placed on top of an 
acetylene cylinder when in use. 

11. Upon completion or discontinuance of 
welding operations, the welder is to 
provide some means of warning other 
workers of the location of hot metal. 

12. Oil or grease must never come into 
contact with oxygen equipment. 

13. If you ever need to thaw out a frozen 
valve on an acetylene cylinder, use 
warm (NOT BOILING) water; NEVER 
use a flame to warm the valve or 
cylinder. 

 
Electric Welding, Cutting, and Heating 
 
• All electric welding equipment is to be 

installed and maintained in accordance with 
the California Electrical Safety Orders and 
Title 8, Subchapter 7, Article 90 (Electric 
Welding, Cutting, and Heating). For 
additional details see applicable technical 
portions of American National Standards 
Institute, Z49.1-1973, Safety in Welding and 
Cutting. 

 
• When operations are suspended for any 

substantial period of time, such as during 
lunch or overnight, welding machines shall 
be shut off. 

 
• Current-carrying parts passing through 

those portions of the holder gripped by the 
user and through the outer surfaces of the 
jaws of the holder shall be insulated against 
the maximum voltage to ground. 

 
• Arc Welding is regulated as follows: 
 

1. Where the work permits, the welder 
shall be enclosed in an individual booth 
painted with a finish of low reflectivity, or 
be enclosed with noncombustible 
screens. Booths and screens shall 
permit circulation of air at floor level. 

2. Workers or other persons adjacent to 
the welding areas are to be protected 
from the rays by noncombustible or 
flameproof screens or shields, or be 
required to wear appropriate goggles.  

3. Cables in poor condition or lacking 
completed insulation, must not be used; 
no cable may be spliced within 10 feet 
of the electrode holder. 

4. The frames of arc welding and cutting 
machines must be grounded. 

5. Electrodes are to be removed when not 
in use, and the holders protected so 
they cannot make electrical contact with 
employees or conducting objects. 

6. Hot electrode holders shall not be 
dipped in water. 

7. Defective equipment must not be used. 
8. Arc welding and cutting machine frames 

shall be grounded, either through a third 
wire in the cable containing the circuit 
conductor or through a separate wire at 
the source of the current. Grounding 
circuits shall have resistance low 
enough to permit sufficient current to 
flow to cause the fuse or circuit breaker 
to interrupt the current. 

9. Each welder, or its supply conductors, 
shall have over-current protection rated 
or set at not more than 200% of the 
rated primary current of the welder. 

10. A disconnecting means shall be 
provided in each welder control 
assembly, or for the circuit controlling 
the equipment. 

11. When arc welding is performed in wet or 
high humidity conditions, employees 
shall use additional protection, such as 
rubber pads or boots, to guard against 
electric shock. 

 
• Resistance Welding is to be regulated as 

follows: 
 

1. All suspended portable welding gun 
equipment, with the exception of the gun 
assembly, shall be equipped with a 
support system capable of supporting 
the total shock load in the event of 
failure of any component of the 
supporting system. 
NOTE: The system shall be designed to 
be fail-safe. The use of devices such as 
secondary cables, chains, clamps, etc., 
is considered satisfactory. 

2. Where it enters the gun frame, the 
movable holder mechanism shall be 
designed so as to present no shear 
points to the fingers placed on the 
operating movable holder; otherwise, 
guarding can be provided. 
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3. One or more safety emergency stop 
buttons must be provided on all multi-
spot welding machines, with a minimum 
of one stop button at each operator's 
position. 

4. Periodic inspections of resistance 
welding equipment shall be performed 
by qualified personnel, and a 
certification record maintained. 

 
• Employees shall not engage in, or be 

exposed to, the Inert-Gas Metal-Arc 
Welding process unless the following 
precautions are taken: 

 
1. Chlorinated solvents shall not be used 

within 200 feet of the exposed arc. 
Surfaces prepared with chlorinated 
solvents shall be thoroughly dry before 
welding is performed on them. 

2. When welders are exposed to their own 
arc or to each other's arc, filter lenses 
complying with the requirements of Title 

8, Section 3382 of the California Code 
of Regulations are to be worn to protect 
against flashes and radiant energy.  

3. Employees exposed to radiation are to 
have their skin covered completely to 
prevent ultraviolet burns and damage. 
Helmets and hand shields shall not have 
leaks, openings or highly reflective 
surfaces. 

4. Inert-gas metal-arc welding on stainless 
steel must not be performed unless 
exposed employees are protected either 
by local exhaust ventilation or by 
wearing supplied air respirators. 
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 240.10

 
COUNTY OF SAN BERNARDINO 

GAS WELDING AND CUTTING CHECKLIST 
 
 

 Yes No COMMENTS (Required for “No” 
Responses) 

 

A.  GENERAL WELDING PROCEDURES 
1. Welders properly trained and certified    
2. Hoses neatly tucked away from traffic and 

damage 
   

3. Hoses inspected for leaks, damage, and 
loose connections 

   

4. Hoses free of grease and oil    
5. Equipment properly degreased before 

being welded 
   

6. Gaskets not used for hose connections    
7. Standard replacement parts used    
8. Manufacturer’s safety labels and 

instructions in place on equipment 
   

9. Welders wear long-sleeved cotton shirts 
and clean clothing, free of oil and grease 

   

10. Goggles and eye shades available and in 
use 

   

11. Helmets and leather aprons available and 
in use 

   

12. Gloves and leggings available for use    
13. Welding booth or area isolated from 

employee traffic 
   

14. “Do Not Enter” signs posted at welding    
booth 

   

15. Tinted screens or curtains surround 
welding area 

   

16. Flammables removed from welding area 
and covered with fire blanket 

   

17. Fire extinguishers available at welding site 
before job starts 

   

18. Fire watcher on hand where danger of 
welding fire exists 

   

19. Welding area well ventilated    
20. Respirators available for close 

work/confined spaces (prior medical 
clearance required) 

   

21. Welders trained in respirator fit and use 
(prior medical clearance required) 

   

22. Local exhaust fan in place and fully 
operational 

   

23. Confined Space program in place and 
instituted  
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 Yes No COMMENTS (Required for “No” 
Responses) 

 

B. “HOT-WORK” POLICY, PROCEDURES, AND PERMITS 
1. Hot-work policy and procedure developed    
2. Hot-work permits or tags available and 

used by welders 
   

3. Hot-work areas designated during facility 
tour for fire danger 

   

4. Welders trained in hot-work procedure and 
use of permits 

   

5. Welding supervisor notifies department 
supervisor before starting welding job 

   

6. Written permit, signed by welding 
supervisor, issued before start of hot-work 
job 

   

7. Fire warden checks area before start of 
hot-work job 

   

8. Sprinklers clearly operational before start 
of hot-work job 

   

9. Fire extinguishers and fire watcher present 
during welding jobs in hot-work area 

   

10. At job completion, welder checks area for 
any remaining fire potential 

   

11. Outside contractors included in coverage of 
hot-work policy 

   

 

C.  COMPRESSED GASES 
1. Compressed gas cylinders (full or empty) 

stored in designated area away from forklift 
or pedestrian traffic 

   

2. Oxygen cylinders separated from gas 
cylinders or combustible materials by at 
least 20 feet, or with a 5-foot-high non-
combustible barrier 

   

3. Contents marked on all cylinders    
4. Cylinders separated by contents    
5. Straps or chains provided to keep cylinders 

upright 
   

6. Valve protection caps hand tight on all 
cylinders not connected for use 

   

7. Full cylinders lifted with cradles or other 
lifting devices 

   

8. Storage area “off limits” to other personnel    
9. Cylinders kept away from heat-producing 

devices 
   

10. “No Smoking” signs posted in storage area    
11. Storage area well ventilated    
12. Gas detectors installed, if necessary, in 

areas where gas fumes accumulate 
   

13. Emergency response teams trained to 
handle cylinder-related problems 
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COUNTY OF SAN BERNARDINO 
CUTTING, WELDING, AND BRAZING PERMIT 

 
Applies only to the Location/Building area specified below. 
 
Date:      Location and Building:      
Nature of Job:              
Welder's Name:     Signature:      
Permit Expires: Date:     Time:  Approved By:      
County Safety Coordinator Name: _________________________ Dept: __________________ 
 
PRECAUTIONS: Yes   No  N/A 
              
Sprinklers in service _____  _____ _____  
Cutting/welding equipment in good repair _____  _____ _____  
                 
PRECAUTIONS WITHIN 35' OF WORK:    
             
Floors free of combustibles _____ _____ _____  
Combustible floors protected _____ _____ _____  
Flammable liquids removed or protected _____ _____ _____  
Explosive atmosphere in area eliminated  _____ _____ _____  
All walls and floors opening covered _____ _____ _____  
Fire resistant coverings under work  _____ _____ _____  
                 
WORK ON WALLS OR CEILINGS:    
             
Construction is non-combustible _____ _____ _____  
Combustibles moved away from other side of the wall _____ _____ _____  
                 
WORK ON ENCLOSED EQUIPMENT/CONFINED SPACE:    
             
Enclosed equipment/confined space cleared of all combustibles  _____ _____ _____  
Containers/confined space purged of flammable liquids _____ _____ _____  
Atmosphere verified as “Safe” (Below STEL and 50% of LEL) _____ _____ _____  
                 
FIRE WATCH:    
             
Fire watch will be provided during and at least 30 minutes after completion_____ _____ _____  
Fire watcher is trained in use of this equipment and in sounding alarm _____ _____ _____  
Fire watcher is supplied with appropriate fire extinguisher _____ _____ _____  
     
*ALL items must be answered "Yes" or “N/A” BEFORE permit is approved. 
See Rules concerning Cutting, Welding and Brazing on the reverse side. 

Attachment A 
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CUTTING, WELDING AND BRAZING PERMIT REQUIREMENTS 
 

This procedure shall be supervised by a qualified individual familiar with all of the requirements of the Welding and 
Cutting operation and applicable Safety and Health provisions located in this section and the California Code of 
Regulations. The qualified individual will examine the proposed work area, ensure that the area is made safe, and 
make sure that the precautions listed on the permit are taken. 
 
The individual shall then sign the permit (front page) and give it to the welder.  No work shall be allowed without a 
properly signed permit at the work site. 
 
If the hot work continues for more than one shift, a new permit shall be issued for each shift. 
 
Welders and other personnel who might be using hot work equipment shall be instructed in the precautions below, 
and this list posted in the maintenance shop and on the equipment.   
 
1. Perform hot work in a properly arranged maintenance shop except when the job cannot be moved to it. 

2. Use only equipment that is in good condition – Valves, regulators, hoses, and torches shall be thoroughly 
checked. 

3. Refrain from using welding, cutting, or other hot work equipment in a building where sprinklers are out of 
service. 

4. Move combustibles at least 35 feet from hot work operations, or have them protected by metal guards or by 
flameproof curtains or covers rather than ordinary tarpaulins. 

5. Prohibit hot work in or on vessels containing flammable or combustible materials, including residues, until they 
have been completely cleaned and purged, or inerted. 

6. Check the atmosphere for combustible gases or vapors where necessary, using calibrated detection 
equipment.  If there is a chance of a gas vapor release during hot work operations, continuous-duty portable 
gas detectors shall be used to constantly monitor the area, 

7. Prohibit hot work until surrounding floors are swept clean and, if combustible, wet down. 

8. Prohibit hot work until all wall and floor openings within 35 feet of the operations have been tightly covered or 
otherwise protected with metal guards or flameproof tarpaulins, 

9. Prohibit hot work until responsible persons have been assigned to watch for dangerous sparks in the area and 
on floors above and below. 

10. Secure gas cutting and welding cylinders so they will not be upset or damaged, and replace protective caps on 
all cylinders that are not actually in use. 

11. Carefully connect the ground clamp, as close to the work as possible so that it may be easily observed, when 
using electrical arc welding equipment. 

12. Arrange for a patrol of the area, including floors above and below, during any break in the work, such as lunch 
or rest periods, and for at least ½ hour after the work is completed.   

13. Use portable stands to elevate welding hose or cable off floor areas to protect from damage. 

 
The Cutting, Welding, and Brazing Permit is to be printed on canary stock only. 
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County of San Bernardino 

POWERED INDUSTRIAL TRUCKS (FORKLIFTS) 

 
DEFINITION 
 
The American Society of Mechanical 
Engineers (ASME) defines a powered 
industrial truck as a mobile, power-propelled 
truck used to carry, push, pull, lift, stack, or 
tier materials.  Powered industrial trucks are 
also commonly known as forklifts, pallet 
trucks, tractors, rider trucks, fork trucks, 
motorized hand trucks, or platform lift trucks, 
and can include other specialized industrial 
trucks powered by electric motors or internal 
combustion engines.  For simplification 
purposes, powered industrial trucks will be 
referred to in this plan as “Forklifts.” 
 

THE REGULATIONS 

The Occupational Safety and Health 
Administration has issued regulations 
specifying general requirements for forklifts.  
These regulations can be found in Title 8, 
California Code of Regulations.  The 
regulations require, among other things, that 
forklifts meet the design and construction 
requirements for powered industrial trucks as 
established by the American National 
Standard Institute, ANSI B56.1-1988, Part II 
(or the most current publication).  For 
equipment purchasing purposes, other 
reference codes and standards are provided 
in Attachment A. The selection of the right 
equipment is very important, and must take 
into consideration such factors as 
environment, facility size, work loads, type of 
materials to be handled, area ventilation, fire 
hazards, and storage of fuel. 
 

TAKE FORKLIFT OPERATION SERIOUSLY 

Driving a forklift is a serious responsibility.  A 
6,000-pound capacity forklift weighs two or 
three times as much as the average car.  With 
a capacity load, the truck is handling a mass 
as high as 16,000 pounds.  A forklift with eight 
tons of mass travelling at a high speed can 
cause tremendous damage should something 
be hit or run over.  Most forklift accidents 
occur when the driver hits a co-worker 
because of an error in judgment.  Few 
accidents result from overturning the forklift, 

but when these occur, they often result in very 
serious injuries and even fatalities. 
 
Operators must successfully complete training 
and an evaluation of their skills.  Such training 
covers safe operations of the type of truck 
being used, the hazards in the workplace, and 
safety regulations.  
 

MANAGEMENT’S RESPONSIBILITIES 
 
Management is responsible for assuring 
equipment meets the code requirements for 
the type of work and environment in which the 
work is being performed.  Management is 
ultimately responsible for the safe operation 
and proper maintenance of the forklifts.  
Management must ensure: 
 
1. Each driver/prospective driver is physically 

capable of operating a forklift. 

2. Drivers are trained and instructed to properly 
operate a forklift.  Employees who 
successfully meet or surpass program 
requirements are issued licenses. 

3. Only licensed personal are allowed to 
operate forklifts. 

4. Applicable safety rules and regulations are 
strictly enforced. 

5. Written approval is obtained from the 
manufacturer of a forklift prior to modifying 
the forklift in any manner which may affect 
its capacity and/or safe operations. 

6. If modifications are made with the 
manufacturer’s approval, the capacity, 
operation, and maintenance instruction 
plates, tags, or decals are changed 
accordingly. 

7. Name plates and markings provided on the 
forklift are in place and maintained in a 
legible condition. 
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8. The atmosphere/location, where the forklift 
is to be used, is assessed periodically.  The 
user is provided with the properly 
designated forklift based on the assessment 
of the atmosphere/location. 

9. Additional labels are placed on forklifts if 
they are equipped with non-factory installed 
front-end attachment to address the 
combined weight of the forklift and 
attachment. 

10. Each forklift is provided with an overhead 
guard. 

11. The preventive maintenance program is 
monitored periodically to ensure it is being 
followed.  Inspections are conducted at the 
start of each shift and documented.  Faulty 
forklifts are locked out of service until 
properly repaired. 

12. Fuel handling and storage of liquid fuels 
such as gas and diesel fuel are in 
accordance with NFPA Flammable and 
Combustible Liquids Code (NFPA 30). 

13. The storage and handling of liquefied 
petroleum gas fuel is in accordance with 
NFPA Storage and Handling of Liquid 
Petroleum Gases (NPA 58). 

14. Proper battery charging procedures are 
followed as required by the manufacturer. 

15. Employees have access to personal 
protective equipment for forklift 
fueling/charging operations. 

16. Properly maintained safety showers/eye 
washes are provided in repair and 
fueling/charging areas. 

17. Employees are not permitted to smoke while 
operating the forklifts, charging the forklifts, 
or fueling the forklifts.  In addition, smoking 
is not allowed in fuel storage areas, battery 
storage areas, battery charging areas, or 
maintenance areas. 

18. Refresher training and evaluation is 
conducted when appropriate (Title 8, 
Section 3668(d)). 

 
 

FORKLIFT OPERATOR TRAINING 
 
Government regulations have made training 
mandatory and training must be quite specific; 
specific to the equipment being used and 
specific to the conditions under which they are 
operated.  No two facilities are alike, therefore 
site-specific training is required.  This means 
anyone required to operate forklifts must be 
trained and evaluated by knowledgeable and 
experienced trainers and supervisors.  Training 
topics include environmental hazards, operator 
maintenance, hazardous locations, surface 
operating conditions, site specific operations, 
and other potential hazards and information. 
 
Training should include three distinct 
methodologies.  First, there is academic or 
classroom training.  Next, the operators must be 
provided “hands on” training to ensure operators 
fully understand controls, equipment 
performance, individual characteristics of each 
forklift equipment they will be operating and the 
potential hazards that may be encountered in 
each work location.  The third method of training 
is evaluation.  Through the evaluation process, 
operators can learn from mistakes and improve 
their performance.  An experienced person, who 
has the knowledge and experience to train and 
evaluate operators’ competency in forklift 
operations, must conduct the evaluation.  The 
evaluator observes individuals who operate 
forklifts to determine their safe operation of the 
vehicle, how the operator observes safety rules 
and how the operators know, understand and 
handles the equipment. 
 
The regulation states: THE TRAINING 
PROGRAM SHALL BE PRESENTED TO ALL 
NEW OPERATORS REGARDLESS OF 
PREVIOUS EXPERIENCE.  Once the training is  
accomplished, refresher training is not required 
as long as there is no change in equipment, 
work area hazards, standards, or other pertinent 
factors, and only IF the operator can pass a 
competency evaluation.  The evaluation must be 
conducted at least every three years.  If the 
operator is unable to pass the evaluation, 
refresher training must be provided. 
 
Training documentation is critical.  Certification 
of training and competency must be 
documented for all persons who operate forklifts. 
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Documentation should include what training was 
provided, who conducted the training, who was 
trained, when operators were trained and what 
was included in the evaluation or performance 
testing. 
 
 
DAILY OPERATOR CHECKLIST 

The completion of a pre-shift “Forklift Operator 
Checklist” is essential to having a good 
maintenance program.  The forklift must be 
inspected, and the Forklift Operator Checklist 
completed at the beginning of each work shift, 
and prior to operating the forklift. 
 
The supervisor must be notified if any 
deficiencies are noted.  It is the supervisor’s 
responsibility to determine if the deficiencies 
warrant removal of the forklift from service.  
When a forklift is removed from service, it should 
be locked and/or tagged out of service until it is 
repaired.  It is the supervisor’s responsibility to 
notify maintenance for service of the equipment. 
 
The supervisor is also responsible for 
maintaining a file of completed forklift safety 
inspection checklists for reference, and for 
forwarding copies to appropriate departments as 
directed. 
 
Note:  A checklist is not required for each 
operator after one has been completed at the 
start of the shift.  However, an informal 
inspection of the forklift (visual/physical) must be 
completed each time a new operator uses the 
forklift.  This should be emphasized in training. 
 
MAINTENANCE OF FORKLIFTS 
 
Maintenance of forklifts and associated 
equipment is of the utmost importance for the 
safety of employees and the preservation of the 
equipment.  Communication between the 
operators, supervisors, and maintenance 
personnel is crucial.  A routine maintenance 
schedule in accordance with manufacturer’s 
instructions, should be provided for each forklift 
and a maintenance log must be kept. 
 
Each Department is responsible for maintaining 
individual up-to-date forklift/equipment 
maintenance files.  The files should contain a 
forklift maintenance log (which has an entry for 
each repair), receipts for all parts, and copies of 
the Operator’s checklist. These files will be 

audited periodically by the Risk management 
Division for completeness. 
 
FORKLIFT MAINTENANCE LOG 
ASSIGNMENT OF  
AUTHORIZED PERSONNEL 
 
Each Department is responsible for 
maintaining all forklifts and associated 
equipment. This may be done through the 
Vehicle Services Department or a County 
Vendor. The forklift operators are responsible 
for conducting pre-use inspections prior to the 
beginning of each shift and if any deficiencies 
are noted it is their responsibility to inform a 
supervisor verbally and through 
documentation on the Forklift Operator 
Checklist. 
 
The Vehicle Services Department or County 
Vendor will be responsible for reinstating once 
equipment is repaired. If the repairs cannot be 
done immediately the equipment should be 
tagged and/or locked out of service. 
 
The Vehicle Services Department or County 
Vendor are the only entities having the  
authority to remove a tag and/or lock when all 
repairs are completed. When the red tag is 
removed, it must be signed by the person 
placing it back into service and placed in the 
maintenance file for that forklift/piece of 
equipment. 
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Standards and Codes 
for Powered Industrial Trucks (Forklifts) 

(Department of Energy [DOE] OSH Technical Reference) 

Organization1 Standard Title 
OSHA 29 CFR 1910.178 Powered industrial trucks 
OSHA 29 CFR 1910.1000 Air contaminants 
ANSI B56.1-1988 American national standard for powered 

industrial trucks 
NFPA NO. 30-1969 NFPA flammable and combustible liquids 

code 
NFPA NO. 58-1969 NFPA storage and handling of liquefied 

petroleum gases 
NFPA NO. 505-1969 Powered industrial trucks 
UL 583 Standard for safety for electric or 

battery-powered industrial trucks 
UL 558 Standard for safety for internal 

combustion or engine-powered industrial 
trucks 

ANSI/NFPA 30-1987 Flammable and combustible liquid code 
ANSI/NFPA 58-1986 Storage and handling of liquefied 

petroleum gases 
ANSI/NFPA 505-1987 Fire safety standard for powered 

industrial trucks-type designations, area 
of use, maintenance and operation 

GENERAL TYPES OF EQUIPMENT 

There is a wide range of equipment, each designed for specific industries and uses.  
Manufacturers classify powered industrial trucks according to each truck’s individual 
characteristics.  There are seven basic classes of trucks. 

Class One: Electric motor, sit-down rider, and counter-balanced trucks using 
either pneumatic or solid tires. 

Class Two: Electric motor narrow aisle trucks that use only solid tires. 

Class Three: Electric motor hand or hand/rider trucks that use solid tires.  These are 
commonly referred to as electric pallet jacks. 

Class Four: Internal combustion engine trucks, using solid tires.  These are the 
most common types of forklifts.  They can be gas, diesel, or propane 
powered. 

Class Five:  Internal combustion engine trucks, using pneumatic tires. 

Class Six: Electric and internal combustion engine tractors, with pneumatic tires. 

Class Seven: Rough terrain forklift trucks, which use pneumatic tires.  These are 
more commonly used in construction. 

                                    
1  OSHA = Occupational Safety and Health Administration 

ANSI  = American National Standards Institute 
NFPA  = National Fire Protection Association 
UL     = Underwriters Laboratory 
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PNEUMATIC OR SOLID TIRES 

Pneumatic tires are tires filled with air, just like 
an automobile tire.  These are designed so the 
forklift can maneuver in uneven, ungraded 
terrain surfaces.  The tires are more flexible and 
can adjust to the changing surfaces on which 
they drive. 
 
Solid tires are exactly what their name implies.  
They are made of solid rubber or other 
materials.  These tires must be used on smooth, 
fairly even surfaces.  Solid tires are not flexible, 
but provide excellent wear; however, they can 
be cut or damaged.  When solid tires must be 
replaced, it requires the use of a high-pressure 
press, which presses the tire onto the forklift 
wheel.  Technicians with proper equipment 
perform the demounting and mounting of solid 
tires. 
 
ATTACHMENTS 
 
Attachments to forklifts can dramatically change 
the equipment’s safe lifting capacity.  
Attachments come in a wide variety of uses and 
sizes.  There are side shifters, which allow the 
load to be moved from sid to side.  There are 
pipe attachments that contain or hold the pipes 
being lifted.  In this case, it can significantly 
affect the lateral stability of the forklift.  There 
are other specialty attachments designed for 
specific loads. 
 
Next, there are a variety of booms, which extend 
the ability of the forklift to lift long loads.  When 
using boom attachments, the longitudinal 
stability of the forklift is affected and greatly 
decreases the safe lifting capacity of the forklifts.  
There are other attachments, such as floor 
sweepers, tippers or trash hauling attachments, 
and rams for specific service, such as lifting 
large wire coils and other uses. 
 
There are platforms used as attachments to 
protect people when being lifted on the forklift.  
Other attachments could include barrel 
attachments, which are designed primarily for 
lifting drums and barrels.  Regardless of the 
attachment used, the equipment manufacturer 
must approve it.  It is important to understand 
fully how each particular attachment changes 
the safe lifting capacity of the forklift, the stability 
of the truck and other potentially hazardous  
 

changes to the equipment on which the 
attachment is being used. 
 
Fork extensions, which are inserted over the 
forklift’s existing forks, should not be longer than 
150 percent of the supporting fork’s length.  By 
using forklift extensions, the safe lifting capacity 
is decreased.  Fork extensions and all 
attachments must be attached to the forklift to 
prevent unintentional disengagement from the 
forks. 
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FORKLIFT OPERATOR 
CERTIFICATION LOG 

 
The Certification process includes academic training, performance of “hands-on” training, and 
trainer/supervisor evaluation of the operator’s ability to safely operate forklift equipment.  Site specific 
training is required for 0potential hazards unique to each location and the location’s processes and 
facilities, to which forklift operators may be exposed. 
 
Location:       

 
Operator Name Date of 

Training 
Evaluation 

Date 
Instructor 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 
Forklift Make___________________  and Model____________
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County of San Bernardino 
 

FORKLIFT OPERATOR TEST 
 
Name:_________________________________________ Date:_____________________ 
 
Department:____________________________________ Score:____________________ 
 
Please circle the correct answer. 
 
No.    
1. T F It is necessary for every forklift operator to know the load capacity of the forklift they are 

assigned. 

2. T F It is important for the forklift operator to know the lifting capacity of the forklift, and the weight 
of the load they are bout to lift. 

3. T F The operator should always read the identification plate and fully understand what it says. 

4. T F Always drive with your foot resting on the clutch, in order to be able to shift faster. 

5. T F Never back up a ramp with a load on your forks. 

6. T F Always back up a ramp when your forklift is empty. 

7. T F Because the rear wheels guide your forklift, the rear end will always swing in wide turns. 

8. T F Added attachments and equipment have no effect on lifting capacity. 

9. T F When you are unloading, be sure to tilt the mast forward just before you reach the unloading 
point. 

10. T F Carrying loads that weigh more than the specified capacity of your forklift is okay, only if you 
are behind schedule. 

11. T F If you load is blocking your view, always travel backward. 

12. T F Your forklift turns the same as your car. 

13. T F Forklifts always have the right-of-way over pedestrians, emergency vehicles, and co-workers. 

14. T F Your load should be kept back completely against your carriage and correctly centered on the 
forks. 

15. T F You do not have to wory about rear swing because it will always follow the turning wheels. 

16. T F Forks should always be raised high enough above the floor to avoid obstacles and uneven 
surfaces. 

17. T F Your forks are designed to lift loads and push loads into place on a pallet or shelf. 

18. T F You can carry other people on your forklift if your supervisor says its okay. 

19. T F You must make sure all valves and nozzles are secure and there are no leaks on a propane 
tank. 

20. T F Never place your arms, hands or head through the mast. 

21. T F It is the operators responsibility to check floor, brakes, support dollies, and docking plates, 
when loading trailers. 



   

10  

 
FORKLIFT OPERATOR TEST -Continued 

 
No.  

 
22. T F If your forklift is counter balanced, the balance point is locate between the front and rear 

wheels. 

23. T F Most forklift related deaths and injuries are caused by horseplay. 

24. T F You may never allow someone to walk under your forks when they are elevated. 

25. T F You may allow people to work or walk under your elevated forks as long as an approved 
jack stand is in place. 

26. T F You can lift someone while they are standing on your forks, as long as they are wearing a 
safety harness. 

27. T F A certified cage for lifting people with a forklift, has four side rails, a toe kick, and an opening 
to get in and out, that is secured with a chain or similar device. 

28. T F If you are move than 25 feet away, or out of sight of your forklift, you are not in control. 

29. T F Allowing a co-worker or friend to use your forklift is okay. 

30. T F The shift operator should check all safety equipment such as headlights, horn, backup 
alarm, seat belts, overhead guard, and other equipment that is factory installed, at least 
once a week. 

31. T F A safe speed is a speed the operator feels comfortable at, and has no effect on handling 
ability. 

32. T F Anyone can operate a forklift as long as they have a valid drivers license. 

33. T F If you operate a forklift in an area where chemicals are used, you must wear protective 
equipment. 

34. T F You can leave your forklift unattended and the engine running as long as you can see it. 

35. T F Forklift trucks stop faster than cars, so you don’t need to worry about speed or slippery 
floors. 

36. T F There is a general rule that a forklift will lose 1000 pounds of lifting capacity, for every 12 
inches it goes beyond the rated load center. 

37. T F When loading a trailer, it is the truck drivers responsibility to make sure brakes are set, 
chocks are in place, docking plates are locked, and the trailer bed is in good condition. 

 
 
 
 
 
 
 
 
 
Instructor:________________________________   Date:_______________________________ 
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FORKLIFT OPERATOR COURSE EVALUATION 
 

NAME:        DEPARTMENT:     
 
INSTRUCTOR:       [   ] PASS    [   ] FAIL (see coments) 
 
CLASS DATE:   CERTIFIED ON MODEL(S)       
 
OBSTACLE COURSE SETUP:       FIRST TIME OPERATOR:   YES       NO 
 
1. THE OPERATOR DEMONSTRATED HIS/HER CAPABILITY OF PERFORMING A 

PRE-DRIVE INSPECTION OF EQUIPMENT. 
Satisfactory  Some Knowledge  Needs Improvement 

 

2. THE OPERATOR DEMONSTRATED THE PROPER USE OF CONTROL DEVICES 
INCLUDING CLUTCH, INCHING (AUTOMATIC TRANSMISSION) TILT, LIFT AND 
ATTACHMENTS. 

Satisfactory  Some Knowledge  Needs Improvement 
 

3. THE OPERATOR DEMONSTRATED ADEQUATE CONTROL OF STEERING, AND 
REAR SWING. 

Satisfactory  Some Knowledge  Needs Improvement 
 

4. THE OPERATOR DEMONSTRATED THE PROPER POSITIONING AND USE OF 
ALL CONTROLS, SWITCHES, AND SAFETY FEATURES. 

Satisfactory  Some Knowledge  Needs Improvement 
 

5. THE OPERATOR DEMONSTRATED ADEQUATE MANEUVERING SKILLS 
(LOADED AND UNLOADED) SMOOTH STARTS AND STOPS, SHARP TURNS 
(FORWARD AND REVERSE) PROPER SPEED, LOOKING IN ALL DIRECTIONS OF 
TRAVEL, POSITION OF FORKS, AND CLEARANCE OF SIDE AND OVERHEAD 
OBSTACLES. 

Satisfactory  Some Knowledge  Needs Improvement 
 

6. OPERATOR TOOK THIS OBSTACLE MANEUVERING COURSE SERIOUSLY. 
Satisfactory Some Knowledge  Needs further instruction 

 

7. OPERATOR WAS CERTIFIED ON THE FOLLOWING FORKLIFT MODELS: 

A     B     C     
 

ADDITIONAL COMMENTS OF INSTRUCTOR:       
              
 
Instructor Name:      Instructor Signature:     
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FORKLIFT OPERATOR DAILY CHECKLIST 
(Complete and submit to your supervisor prior to operation of the equipment at start of each shift) 

 
NAME:        LOCATION:      
 
DATE:        FORKLIFT I.D.     
 
HOUR METER READING:     SUPERVISOR:     
 

CHECKLIST OKAY UNACCEPTABLE* 
1. Engine Oil Level   
2. Water/Coolant Level   
3. Battery (water)   
4. Clean air Filters   
5. L.P. Gas Odor   
6. LPG Gas Cylinder Connections/Holding Bracket   
7. Tires   
8. Engine Oil Pressure   
9. Water/Coolant Temperature   

10. Ammeter   
11. Lights   
12. Horn   
13. Hoist Control   
14. Tilt Control   
15. Drive Control   
16. Steering   
17. Foot Brakes   
18. Parking Brakes   
19. Leaks   
20. Overhead Guard   
21. Load Backrest   
22. Attachments   
23. Seatbelt   
24. Backup Alarm/Warning Lights   
24. Mirrors   
26. Safety Seat Breat   

 

                                    
* Any “unacceptable” requires a description of the problem(s), correction(s) in the space below, or on the 
reverse side of this page. 
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INDUSTRIAL TRUCK INSPECTION CHECKLIST 
BY CONTRACTOR 

 
COMCO INSPECTOR:       VEHICLE LOCATION:    
 
DATE:     VEHICLE MAKE AND MODEL:     
 
FORKLIFT I.D.       HOUR METER READING:    
 

CHECKLIST PASS FAIL* COMMENTS 
1. Engine Oil Level    
2. Water/Coolant Level    
3. Battery (water)    
4. Clean air Filters    
5. L.P. Gas Odor    
6. LPG Gas Cylinder Connections/Holding 

Bracket 
   

7. Tires    
8. Engine Oil Pressure    
9. Water/Coolant Temperature    

10. Ammeter    
11. Lights    
12. Horn    
13. Hoist Control    
14. Tilt Control    
15. Drive Control    
16. Steering    
17. Foot Brakes    
18. Parking Brakes    
19. Leaks    
20. Overhead Guard    
21. Load Backrest    
22. Attachments    
23. Seatbelt    
24. Backup Alarm/Warning Lights    
24. Mirrors    
26. Safety Seat Break    

 
Notes:             
             
 
Signature of Inspector        Date:    
                                    
* A’FAIL” notation requires description of the problem(s) below.  Use back of sheet if 
necessary. 
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FORKLIFT MAINTENANCE LOG 

Repairs  
Forklift 
I.D. # 

 
Model 

 
Description of Repairs Date Hour 

Meter 

 
Mechanic’s 
Initials 

Vendor 
(if applicable) 

 
Cost 

        



   

15  

SAMPLE 
OUT OF SERVICE TAG 

 
FRONT 

 
 
 

 
 
 
 
 
 
 
BACK 

 
 
 

 
 
 
 
 
 

 

 
 

DANGER 
         DO NOT USE 

 
 

FAULTY 
EQUIPMENT 

 
 

 
 
 

I hereby reinstate this 
piece of equipment back 

into service 
 
 
 
 
 

______________  ______
        Signature           Date 
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FORKLIFT CODE OF SAFE PRACTICES 
 

County of San Bernardino 
Risk Management Division 

222 West Hospitality Lane, Third Floor 
San Bernardino, California 92415-0016 

 
For 

 
Location:        
          
          
          
Telephone:        

 
 

17 April 2001 
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Safe Forklift Operating Practices 

The establishment and the consistent 
enforcement of rules/safe work practices are 
critical to the success of this program.  If safe 
work practices are not established and 
communicated, no one will know what is 
expected of them.  (See Appendix B.) In 
addition, if the rules are not enforced or are 
inconsistently enforced, the meaning of the 
rules becomes diluted and possibly ignored.  
Each operator must be held accountable for 
following the established safe work practices. 
Violation of safe practices should be 
addressed through the progressive 
disciplinary procedures outlined in the Injury 
and Illness Prevention Plan. 
 
1. FORKLIFT OPERATOR 
 
1.1 OOnly trained/licensed personnel are 

authorized to operate forklifts.  
Operating a forklift takes skill and 
knowledge. 

1.2 UUse the equipment as it was designed 
to be operated.  Know the forklifts 
rated capacity and do not exceed it. 

1.3 OObey all traffic signs, follow facility 
rules, and use safe forklift operating 
practices. 

1.4 CComplete and submit pre-use 
inspection checklist to your supervisor 
at the beginning of each shift as a 
minimum. 

1.5 AAlways inspect the forklift prior to 
operations. 

1.6 DDo not operate a defective forklift. 
Immediately report all defects to your 
supervisor, and take the forklift out of 
service until repaired. 

1.7 OOnly authorized personnel may repair 
forklifts.  If immediate repairs are 
impossible, the forklift must be locked 
and tagged out of service. 

1.8 AAlways keep your arms and legs 
inside the vehicle.  Never place your 
head, arms or legs between the 
uprights of the mast or outside the 
running lines of the forklift. 

1.9 IIf the forklift has a seat belt, wear it!  
A seat belt will help to hold you in the 

frame of the safety cage should the 
vehicle tip.  If you attempt to jump off 
the forklift, you are likely to be trapped 
under it or the load it is carrying. 
Older model forklifts without seat belts 
should be retrofitted with one, or may 
eventually be phased out. 

1.10 WWear protective equipment when 
required, such as safety glasses and 
ear protection. 

1.11 TTampering with safety equipment or 
misuse of equipment is grounds for 
disciplinary action and possibly 
immediate termination. 

 
2. OPERATION 
 
2.1 Use only designated forklifts having a 

UL listing in hazardous locations (e.g., 
flammable/explosive atmospheres). 

2.2 Horseplay is prohibited and is 
possible grounds for immediate 
termination. 

2.3 Operating a forklift in congested areas 
or around pedestrians should be 
avoided. 

2.4 Use elevators that have the capacity 
to support the combined weight of 
you, the forklift and load.  Enter 
elevators slowly and squarely only 
after they have leveled.  Once on the 
elevator neutralize the controls, 
shutoff the power, and set the brakes. 

2.5 Set brakes and wheel chocks to 
prevent movement of forklifts, trailers 
or railroad cars while loading and 
unloading.  Place derailers, wheel 
chocks, and blue flags prior to 
entering a railroad car. Place fixed 
jacks under semi-trailers when not 
coupled to a tractor. 

2.6 Secure dock boards and bridge plates 
before driving over them.  Never 
exceed the rated capacity of the dock 
boards/bridge plates. 

2.7 Check the flooring of trailers and 
railroad cars for defects and 
weakness before entering them. 
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2.8 When leaving a forklift unattended 
(definition: Forklift not in view or is in 
view, but is more than 24 feet away), 
you should: 

 Fully lower the forks. 

 Place transmission in neutral. 

 Shut off power/neutralize 
controls. 

 Set brakes and remove key or 
connector plug. 

 Chock wheels of forklift if parked 
on an incline. 

 Turn of propane (if applicable). 
2.9 Park forklifts only in designated areas. 
2.10 Turn off engine and park forklift prior 

to refueling. 
2.11 Conduct refueling, changing 

cylinders, or charging in designated 
areas. 

2.12 Follow applicable forklift refueling and 
charging procedures. 

2.13 Use personal protective equipment 
(e.g., face/eye protection, gloves, 
etc.) during refueling, changing 
cylinders and charging. 

2.14 Keep eyewash stations and showers 
unobstructed, clean, and functional. 

2.15 Properly handle and store empty/full 
LPG containers. 

2.16 Safely clean up all oil or fuel spillage 
and dispose of waste (as required by 
the EPA) prior to restarting the 
engine. 

2.17 Do not operate forklift with a leak in 
the fuel or hydraulic system. 

2.18 Do not use open flames to check 
electrolyte level in storage batteries or 
gasoline level in fuel tanks. 

2.19 No smoking or open ignition sources 
are allowed when: 

 Changing LPG tanks. 

 Refueling gasoline forklifts. 

 Changing storage batteries. 

 SSpinner knobs on steering wheels are 
prohibited. 

 
3. TRAVELING 

 
3.1 Right of way is always given to 

pedestrians and emergency vehicles. 
3.2 Keep alert for the following: 

 Spills 

 Water 

 Oil/Chemicals 

 Rough Surfaces 

3.3 Do not allow riders on the forklift. 
3.4 Check for adequate overhead 

clearance especially when entering 
into a new area, and/or when raising 
the forks. 

3.5 Keep forks slightly tilted back so the 
load is cradled by the backrest to aid 
in stabilizing the load. 

3.6 Operate in designated areas and 
keep to the right side of the aisle 
when possible.  Use the safest route 
to move from one point to another. 

3.7 When driving: 

 Keep loaded or empty forks as 
close as possible to grade level 
without scraping. 

 Operate at an appropriate 
speed for the area. 

 Constantly observe 
surroundings and watch for 
pedestrians in the area. 

 Give your eyes time to adjust 
when traveling between light and 
dark areas. 

 Drive defensively. 

3.8 Passing another forklift is prohibited 
when both are traveling in the same 
direction. 

3.9 Travel in reverse if the load obstructs 
your vision. 

3.10 Look behind you to verify if your path 
is clear before moving in reverse 
(keep body parts within the running 
line of the forklift). 

3.11 Maintain a safe distance 
(approximately 3 forklift lengths) 
between you and the forklift ahead. 
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3.12 Slow down/stop and sound the horn 
at cross aisles and other locations 
where vision is obstructed. 

3.13 Reduce speed and safely negotiate 
the corner when making turns (do not 
turn sharply). 

3.14 Stop the forklift gradually (avoid 
sudden stops). 

3.15 Stop and pick up debris in aisle ways 
rather than running over it. 

3.16 Maintain a safe distance from the 
edge of ramps or platforms while on 
any elevated dock or platform, or 
freight car. 

3.17 Ascend/Descend inclines slowly and 
straight.  Never operate diagonally 
across an incline. 

3.18 Never turn until forklift is on level 
ground. 

3.19 Keep empty forks pointed down grade 
when traveling, either up or down 
grade. 

3.20 Keep loaded forks pointed up grade 
when traveling, either up or down 
grade. 

3.21 Cross bumps at dead slow speed 
easing the wheels over the bumps.  
Cross railroad tracks diagonally.  Park 
at least 8 feet from the center of the 
railroad tracks. 

 
4. LOADING/STACKING 
 
4.1 All forklifts must be equipped with an 

overhead guard. 
4.2 Handle only stable/safely arranged 

loads. 
4.3 Check for adequate overhead 

clearance before raising the forks. 
4.4 Always operate at a safe speed and 

use controls in smooth manner.  
Avoid sudden stops/motion. 

4.5 Never lift a person with a forklift 
unless there is a properly designed 
safety-platform securely attached to 
the forks and follow special 
procedures (consult a supervisor). 

4.6 Never allow anyone between your 
vehicle and the load.  Never drive up 
to a pedestrian when adjacent to a 
fixed object. 

4.7 Never elevate a load which is higher 
than the backrest, it could slide back 
and fall on the operator. 

4.8 Keep forks adjusted as wide as 
possible and level when inserting 
them into the pallet. 

4.9 Place the forks under the load as far 
as possible and carefully tilt the load 
back slightly to stabilize the load. 

4.10 Watch carefully to make certain the 
load/forks do not catch on 
surrounding material/obstructions. 

4.11 Stop the forklift before raising or 
lowering a load (never travel with an 
elevated load). 

4.12 Use extreme care when tilting the 
load forward or backward, especially 
when the load is raised. 

4.13 Slightly tilt the load backward when 
stacking. 

4.14 Never tilt the load forward except 
when depositing a load over a rack or 
stack. 

4.15 Only stack material on a stable base, 
which is sufficient to support the 
stack. 

4.16 When backing up after stacking a 
load, make sure the forks are free of 
the load. 

4.17 Never stack material so that it 
obstructs: 

 Walkways 
 Exits 
 View 
 Electrical/switches 
 Fire extinguishers 
 Emergency equipment 

 
4.18 Load should be stacked at least 18” 

from the sprinkler system. 
4.19 Restack material if poorly staked or 

notify the supervisor if restacking 
cannot be done safely. 

4.20 Immediately notify the supervisor of 
any damaged materials/equipment. 

4.21 Remove all damaged pallets. 
4.22 Use forks for picking up loads not for 

pushing, shoving or ramming.  Do not 
use forklifts for opening or closing 
doors. 
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County of San Bernardino 
 
 

ACKNOWLEDGEMENT OF RECEIPT 
FORKLIFT CODE OF SAFE PRACTICES 

 
 
 
 
I acknowledge I have received a copy of the FORKLIFT CODE OF SAFE 
PRACTICES  and have read, understand and agree to abide by the rules.  
I have been given an opportunity to ask questions and express any 
concerns about the forklift safety policy. I realize failure to follow the 
guidelines of this policy may be grounds for dismissal. 

 

Print Name ___________________  Date_______________________ 
 
 
Signature         
  
 

 



Hand and Powered 
Tools Policy 
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County of San Bernardino 

HAND AND PORTABLE POWERED TOOLS AND EQUIPMENT 

(Title 8, CCR, GISO, Group 3, Article 20) 

 
INTRODUCTION 
 

Employers are responsible for the safe condition 
of tools and equipment used by employees, 
including tools and equipment employees 
furnish themselves.  Part of the employer’s tasks 
are to assure tools are used only for the purpose 
they are intended, and unsafe tools are 
identified, removed from service and tagged for 
repair, or disposal. 
 
The tool safety program must include these four 
basic practices: 
 
1. Select the right tool for the job. 
2. Keep tools in good condition. 
3. Use tools according to Manufacturer’s 

instructions. 
4. Keep tools in a safe place. 
 
 
TOOL STORAGE  
 
Centralized tool control helps to assure uniform 
inspection and maintenance of tools by a trained 
person.  A tool room attendant can help promote 
tool safety by recommending or issuing the right 
type of tool, by encouraging employees to turn in 
defective or worn tools, and by encouraging the 
safe use of tools. 
 
Departments performing work at multiple 
locations may find that it is not always 
practicable to maintain a tool supply room.  In 
such cases, the job supervisor must inspect all 
tools as part of their monthly inspections and 
remove from service those found to be 
defective. 
 
SWITCHES AND CONTROLS 
 
Hand-held power tools must be equipped with 
means (such as an on-off switch) to control the 
energy supplies to the moving parts. The 
operating control on hand-held power tools must 
be located to minimize the possibility of its 
accidental operation.  

Cal-OSHA provides for three different types of 
controls, depending on the hazards and 
operation of the tools. 
 
1. A constant pressure switch that shuts off the 

power to the tool when pressure is released 
must be provided on the following tools: 
 Hand-held powered circular saws 

having a blade diameter greater than 2 
inches. 

 Percussion tools (unless equipped with 
an accessory device that holds them 
within their intended range of operation). 

 Electric, hydraulic, or pneumatic chain 
saws.  All hand-held gasoline-powered 
chain saws must be equipped with a 
constant pressure throttle control that 
will shut off the power to the saw chain 
when the pressure is released. 

 
The operating control on hand-held power tools 
must be located to minimize the possibility of its 
accidental operation. 
 
 
2. A lock-on control where turnoff can be 

accomplished by a single motion of the 
same finger or fingers that turn it on may be 
used on the following power tools: 
 Hand-held powered drills, tappers, and 

fastener drivers. 
 Horizontal, vertical, and angle grinders 

with wheels greater than 2 inches in 
diameter. 

 Disc sanders with discs greater than 2 
inches in diameter. 

 Belt sanders, reciprocating saws, and 
saber, scroll, and jig saws with blade 
shanks greater than a “nominal” one-
fourth inch (i.e., to within plus or minus 
0.05 inch). 

 Other similarly operating powered tools. 
 
3. All other hand-held powered tools, not 

subject to the requirements above, must be 
equipped with a positive “on-off” control, 
unless they have either of the two systems 
outlined in number 1 or 2 above. 
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Exception:  This does not apply to concrete 
breakers or vibrators, garden appliances, 
household and kitchen appliances, jack 
hammers, medical or dental equipment, 
personal care appliances, powered tampers, or 
rock drills, nor does it apply to fixed machinery. 

 
PNEUMATIC OR POWER-ACTUATED TOOLS 
 
Pneumatic and power-actuated tools used in 
industrial operations must be designed, 
constructed, operated, and maintained 
according to Article 27 of the Cal-OSHA 
Construction Safety Orders. 
 
Power-actuated tools must be recognized for 
their intended use by either: 
 An appropriate nationally recognized testing 

laboratory. 
 Cal-OSHA. 

 
Exception:  This requirement does not apply to 
the following: 
 Devices designed for attaching objects to 

soft construction materials such as wood, 
plaster, tar, dry wallboard 

 Stud welding equipment 
 
Power-actuated tools must be stored securely in 
a lockable container with the words: 
 
        POWER-ACTUATED TOOL 
 
in plain sight on the outside of the container.  
The following notice must also be attached on 
the inside of the container’s cover: 

 
WARNING 

POWER-ACTUATED TOOL TO BE USED 
ONLY BY A TRAINED, QUALIFIED 

OPERATOR AND TO BE KEPT UNDER LOCK 
AND KEY WHEN NOT IN USE. 

 
The following items must be stored with the tool: 

 Operator’s instruction and service 
manual 

 Power load and fastener chart 
 Tool inspection and service record  
 Maintenance tools and accessories. 

 
Power loads of different power levels and types 
must be kept in separate compartments or 
containers. 
 

Following are the operational requirements that 
apply to power-actuated tools.   
 
 All power-actuated tools must be used 

according to the manufacturer’s instructions. 
 Prior to use, the operator must inspect the 

tool to determine that it is in proper working 
condition, as recommended by the 
manufacturer.  If any problem is found, the 
tool must immediately be removed from 
service, tagged “DEFECTIVE” and not used 
until it has been repaired in accordance with 
the manufacturer’s instructions. 

 Operators and assistants must wear eye or 
face protection when the tool is in use. 

 Only those accessories, fasteners, and 
power loads recommended by the tool 
manufacturer, or those providing the same 
level of safety and performance, may be 
used. 

 Tools may not be loaded until just prior to 
the firing time.  If work is interrupted after 
loading, then the tool must be unloaded 
immediately. 

 Neither loaded nor empty tools may be 
pointed at any person and hands and feet 
must be kept clear of the open barrel end.  
The tool must always be held perpendicular 
to the work surface. 

 If a misfire occurs, the operator must hold 
the tool firmly against the work surface for at 
least 30 seconds and then follow the 
manufacturer’s instructions. 

 
The following are prohibited: 
 Using the tool in an explosive or flammable 

atmosphere 
 Leaving a loaded tool unattended. 
 Driving fasteners into very hard or brittle 

materials (i.e., cast iron, glazed tile, 
hardened steel, glass block, natural rock, 
hollow tile or most brick). 

 Driving fasteners into easily penetrated or 
thin materials or materials of questionable 
resistance unless backed by a material that 
will prevent the fastener from passing 
completely through the other side. 

 Driving fasteners closer that ½ inch (13 mm) 
from the edge of steel except for specific 
applications recommended by the tool 
manufacturer. 

 Driving fasteners closer than 3-inches (76 
mm) from the unsupported edge of masonry 
materials except for specific applications 
recommended by the tool manufacturer. 
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 Driving fasteners into concrete less than 
three times the fastener shank’s penetration. 

 Driving fasteners into any spalled area. 
 Driving fasteners through existing holes 

unless a specific guide means, as 
recommended and supplied by the tool 
manufacturer, is used to assure positive 
alignment. 

 
Maintenance Requirements 
 
Power-actuated tools must be inspected for 
worn or damaged parts at regular intervals 
and/or as recommended by the tool 
manufacturer.  A record of the inspection and 
service must be noted and dated on the tool 
inspection record.  This inspection is in addition 
to the one that must be performed by the 
operator prior to using the tool. 
 
Before any tool is put back into use, all worn or 
damaged parts must be replaced by a qualified 
person. 
 
Signs 
 
A sign must be conspicuously posted within 50 
feet (15 m) of the area where the power-
actuated tools are in use.  This sign must be at 
least 8 x 10 inches (20 x 25 cm), using boldface 
type no less than 1-inch (2.5 cm) in height.  This 
sign must bear working similar to the following: 
 

CAUTION 
POWER-ACTUATED TOOL IN USE 

 
The sign must be removed when the tools are 
no longer being used. 
 
Power Loads 
 
Do not use power loads (cased or caseless) on 
a power-actuated tools, if that will cause a 
fastener to have a test velocity exceeding the 
maximum specified for the tool.  Identify the 
power loads by color-number coding of the case, 
jacket, or package.  Colors and numbers must 
correspond to the specific velocities, as 
presented in Table 1, attached. 
 
 
Safety Devices 
 
Safety clips or retainers are required on 
pneumatic impact tools to prevent dies and tools 

from being accidentally expelled from the barrel 
unless some other means to prevent accidents 
from ejection of tools or dies are being used. 
 
In addition, all hand-held pneumatically powered 
tools used for driving nails, staples, and similar 
fasteners that operate at 100 psig or more line 
pressure must be equipped with a safety device 
at the muzzle to prevent the tool from 
discharging until the muzzle is in contact with a 
solid surface. 
 
JACKS 
 
A jack is defined as “an appliance for lifting and 
lowering or moving horizontally a load by 
application of a pushing force.”   
 
Jacks must be designed so that their maximum 
safe extension cannot be exceeded.  The rated 
load must be marked legibly and permanently on 
an obvious spot on the jack by casting, 
stamping, or other means. Hydraulic jack in 
conditions below freezing should be filled with 
antifreeze liquid. 
 
Employees may not work under a load 
supported by a jack unless the jack is blocked or 
cribbed.  In the absence of a firm foundation, the 
base of the jack must be blocked.  If there is a 
possibility of slippage of the cap, a block must 
be placed in between the cap and the load. 
 
If equipment such as a screw jack, that require 
periodic cleaning and lubrication is being used 
by employees, management must ensure that 
jacks are inspected, properly cleaned and 
lubricated at regular intervals. Such activities 
must be logged and monitored. 
 
 
POWER LAWN MOWERS 
 
Power lawn mowers of 20-brake horsepower or 
less must comply with standards issued by a 
nationally recognized testing laboratory.  This 
requirement applies to the following: 
 Walk-behind reel and rotary power lawn 

mowers 
 Riding reel and rotary power lawn mowers 
 Lawn riding tractors 
 Lawn and garden riding tractors 
 Related mower attachments. 
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Exceptions:  These regulations do not apply to 
flail mowers, sickle bar mowers, or sulky-type 
units.  Mowers greater than 20-brake 
horsepower are covered by the Industrial Trucks 
Standard. 
 
Any of these power mowers that were placed in 
service between March 29, 1975, and April 14, 
1999, must be designed, constructed, tested 
and labeled to meet the provisions of ANSI 
B71.1-1972 and B71.la-1974 or ANSI B71.1-
1980, Safety Specifications for Power Lawn 
Mowers, Lawn and Garden Tractors and Lawn 
Tractors.  Any power mowers that you place in 
service after April 15, 1999, require approval 
only from either a government agency or a 
nationally recognized testing laboratory. 
 
 
 
 
 
 

CODE OF SAFE PRACTICES 
 
The attached Code of Safe Practices for Hand 
and Portable Powered Tools and Equipment will 
be distributed to all employees involved in the 
use, storage, or supervision of those required to 
use hand tools.  Because of the quantities and 
type of tools available, it is not possible to make 
the Code all-inclusive. The safe use of hand and 
portable powered tools and equipment must be 
taught, monitored, and strictly enforced. 
 
This policy and the Code must be reviewed 
using loss runs or accident reports plus current 
Standards and employee reports of unsafe 
conditions or practices, to assist in determining 
what should be revised or added.  The review 
must be conducted at least annually or more 
frequently if there are recurring accidents or 
reports. 
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Code of Safe Practices 
Hand and Portable Powered Tools and Equipment 

1) It must not be assumed that everyone 
knows how to use common hand-held tools 
safely.  Employees must be instructed and 
then observed using each tool to assure 
proper safe practices are being followed. 
Workers must learn how to use, inspect 
and care for all tools in their work boxes or 
at their workstation.  Points for training 
include: 

(a) Maintaining handles in a clean, 
smooth, not cracked, split or broken 
condition. Tools with cracked or split 
handles are to be immediately removed 
from service and the handles replaced.  
Makeshift repairs, like winding wire or 
tape around a defective handle, is 
prohibited  

(b) Keeping tool faces clean, free of rust 
and properly dressed:  

(c) Always inspecting cords for electric and 
pneumatic tools for cracks, breaks and 
abrasions;  

(d) Knowing that electric tools must not be 
carried by cords and should have a 
proper case; know that electrical tools 
must receive extra care and must be 
connected to a portable GFIC (Ground 
Fault Interrupter Circuit) to prevent 
damage to the tool and injury to the 
worker.   Use of power tools in damp or 
wet areas requires special precautions.  

(e) Workers should be able to determine if 
a tool has been abused – for instance 
noticing a screwdriver, which had been 
used as a chisel or a wrench, or used 
as a hammer.  

(f) Using tools in a manner for which they 
have been designed. 

(g) Always inspecting tools prior to use to 
assure the tool is in good condition. 

2) The employer is responsible for assuring 
there are practices in place, which assures 
that all hand and portable powered tools 
and equipment are consistently inspected 
and maintained in a safe condition. 

3) The Department supervisor or 
superintendent (or authorized 
representative) should inspect tools at 
regular intervals. Any employee found 
using a defective tool should be disciplined 
and retrained. 

4) Workers should never carry tools in any 
way that might interfere with using both 
hands freely on a ladder or while climbing 
on a structure.  Tool belts and tool buckets 
are a proper way to convey tools. 

6) Workers must not leave tools on top of a 
stepladder, overhead piping, or other 
locations from which they can fall on 
persons below. 

7) Tools should be handed from one worker to 
another, never thrown.   Edged or 
pointed tools should be passed, preferably 
in their carrying case, with the handle 
toward the receiver. 

8) Choose the proper wrench in every case 
from open end or box wrenches as 
preferable to jawed wrenches, since when 
used in the correct manner they will not 
mar the surface of a nut or valve.  Special 
spanners are recommended for wheeled 
valves.  Use of an extender on many 
wrenches will improve leverage.  Worn or 
broken tool bits will destroy screws, bolts, 
nuts.  Replace them when they show signs 
of wear. 

9) A pipe wrench should not be struck with a 
hammer, nor used as a hammer unless, as 
with specialized types, it is specifically 
designed for such use.  The unsafe 
practice of using a hammer to force a 
wrench can result in serious injury if the 
wrench slips or breaks. 
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10) The proper use of a file must be taught.  
Files work by moving in one direction only.  
Pushing and pulling the file simply loads it 
up faster.  They should be brushed clean 
after each day’s use. 

11) A file should never be used without a 
smooth, crack-free handle. A file should not 
be hammered or used as a pry.  A file 
should not be made into a center punch, 
chisel, or any other type of tool because the 
hardened brittle steel may fracture in use.   

12) Cutters are designed to cut at right angles.  
They should not be “rocked,” hammered, or 
pushed against the floor to force the cut. 

13) Proper personal protective equipment is 
required when using tools which may 
expose a worker to potential injury.  Eyes, 
face and hands must be protected from 
chips, splinters or the possibility of a flying 
tool or tool bit.  Noisy tools may require the 
worker to wear hearing protection.  Aprons, 
hard hats and safety shoes may also be 
required, depending upon the job hazard 
analysis. 

14) Only experienced personnel should use 
planes, scrapers, bits, and drawknives. 

15) Power actuated tools such as nail guns and 
shooters to place Red Devils, etc. require 
specific training and certification in use. 

 

 

 

I HAVE READ AND UNDERSTAND THE PRECEDING SAFETY RULES.  AS A COUNTY EMPLOYEE, 
I WILL WORK SAFELY AND FOLLOW THESE RULES AS WELL AS ANY OTHERS BROUGHT TO 
MY ATTENTION BY MY SUPERVISOR. 

 

____________________________________________  _______________________________ 

PRINT NAME       SOCIAL SECURITY NUMBER 

 

____________________________________________  _______________________________ 

SIGNATURE       DATE 

 

____________________________________________ 

DEPARTMENT
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SCOPE 
 
The safety program outlined below establishes County of San Bernardino procedures for 
all open excavations made in the earth surface and covers all employees who work in or 
around excavations, including trenches.  It provides information and guidance on the 
procedures for identifying, evaluating, and mitigating the hazards associated with 
trenches and other types of excavations which may be encountered in connection with 
employment by the County of San Bernardino.  
 
Most County of San Bernardino employees will never be required to work in or around 
trenches and other excavations as part of their employment responsibilities.  It is 
anticipated that those engaged in construction, inspection, and maintenance duties will be 
the most likely affected by this section.  
 
These procedures identify the documentation, communication, training, and actions that 
are necessary to ensure the health and safety of County of San Bernardino employees 
working in or near excavations.  It sets forth minimum standards for all county 
departments, agencies and groups.  Individual entities (particularly those engaged in 
underground construction, inspection, or other field activities) may implement more 
stringent standards.  A glossary of trenching related terms is included in Appendix TE-I. 
 
 
PURPOSE 
 
Title 8, California Code of Regulations [CCR], Section 3203, requires California 
employers to establish effective programs for the purpose of protecting employees from 
the potential of harm or injury as a result of reasonably anticipated and identifiable 
hazards in the workplace.  Guidelines included in these procedures will be based in large 
part on those requirements specified in CCR Construction Safety Orders, Article 6, 
Sections 1540 [Excavations] and 1541 [Requirements for Protective Systems]. 
 
INTRODUCTION 
 
In the United States, more than 1,000 workers every year die in construction-related 
accidents.  Many of these deaths are the result of trench and excavation cave-ins, which 
can occur very suddenly, often with little or no warning.  In many cases, the cave-in is 
caused by non-supported trench or excavation walls or by the failure to properly shore, 
slope, or bench the trench or excavation.  A collapsed trench or excavation wall can trap 
and kill a worker in seconds.  As with any work-related fatality, there is unmeasured 
human suffering.  Additionally, the financial losses can be staggering as a result of lost 
production hours, damaged property, work delays, workers’ compensation claims, and 
potential liability costs. 
 
The purpose of the guidelines outlined in this program is to protect County of San 
Bernardino employees from hazards that may be encountered while working in or near 
trenches and excavations.  The guidelines include provisions for employee training, 
hazard identification and control, and safe work practices that must be followed while 
working in an excavation or trench.  These guidelines comply with CCR Construction 
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Safety Orders, Article 6, Sections 1540 [Excavations] and 1541 [Requirements for 
Protective Systems]. 
 
RESPONSIBILITIES 
 
The primary decision as to whether individuals will be exposed to the hazards associated 
with excavations rests with the supervisor.  Any supervisor overseeing a trench or 
excavation operation shall have training in excavation procedures and be qualified as a 
competent person.  Many employees, by the nature of their job classifications and duties, 
will never face routine exposure to these hazards.  However, it is the responsibility of all 
County of San Bernardino personnel to assure that any applicable excavation-related 
hazards are recognized, evaluated, mitigated and/or eliminated.  Any department manager 
or supervisor assigning work in or near trenches and excavations must be qualified as a 
competent person.  A competent person must be present on-site during all trenching and 
excavation work. 
 

Competent person 
 
A competent person is defined as someone who has: 
• knowledge of new provisions pertaining to excavations, trenches and earthwork 
• knowledge of soil analysis as required in the new provisions pertaining to 

excavations, trenches and earthwork 
• knowledge of the use of protective systems 
• authority to take prompt corrective action on the job site as conditions warrant 
• ability to recognize and test for hazardous atmospheres 
 
The construction site supervisor, or whoever is directly overseeing work in the immediate 
vicinity of any trench/excavation activities, shall be the primary competent person 
responsible for the protection of any County of San Bernardino employees near an 
excavation. 
 
Engineers and inspectors do not actively engage in the construction activity itself.  They 
do, however, risk serious injury or death when entering and exiting excavations, and 
while inside an excavation and in the immediate vicinity of earth-moving and excavation 
equipment.  Whether or not County of San Bernardino personnel created the excavation, 
it is the responsibility of all engineers and inspectors to understand identification of soil 
types, the potential for hazardous atmospheres, and the proper methods of shoring, 
sloping and benching.  
 
Safety Specialist 
 
If a safety specialist is assigned to a department, it will be the specialist’s responsibility to 
monitor the overall effectiveness of the trenching guidelines while work is being 
performed in a trench or excavation.  The safety specialist will also assist with training, 
atmospheric testing, and any other related functions as required.  If no safety specialist is 
assigned to a department performing trenching and excavation work, the department 
supervisor in charge of the work can call the Risk Management Safety Department [(909) 
386-8624] for assistance. 
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Employees 
 
Employees assigned to trench and excavation work should, at a minimum, have attended 
a basic training session in hazard recognition.  The competent person conducting basic 
training sessions will have the necessary knowledge and certification to direct such 
training.  Standard appropriate work attire, such as steel toed shoes, hard hats, full length 
pants, and eye protection (if required), will be worn by every employee working in a 
trench or excavation.  When employees are working near motor vehicles, they shall wear 
reflective high visibility vests or similar clothing.  Additional appropriate personal 
protective equipment shall be worn when performing other tasks such as welding, cutting, 
grinding, or high noise producing operations. 
 
HAZARD ASSESSMENT 
 
Hazard assessments for workplace excavation safety will include plan reviews, on-site 
inspections, soil sampling and analysis, and a completed Job Safety Analysis.  (See the 
attached sample Job Safety Analysis forms in Appendix TE-II and Appendix TE-III.)  
These inspections will anticipate, identify, and evaluate workplace and employee work 
practice hazards.  Inspections relative to excavation hazards shall be performed under the 
guidelines and procedures provided in Section 4, Safety Inspection, of the County of San 
Bernardino Employee Safety and Health Manual in conformance with the County of San 
Bernardino Illness/Injury Prevention Program. 
 
As part of the hazard assessment, all equipment, materials, permanent installations, trees, 
overhead power lines, and other objects at surface level that could present a hazard to 
employees working in an excavation shall be identified, so any such hazards can be 
removed or supported as necessary. 
 
Excavations and Trenches  
 
An excavation is any man-made cut, cavity, trench, or depression in an earth surface 
formed by earth removal. 
 
A trench is a narrow excavation (its width in relation to its length) made below the 
surface of the ground.  In general, the depth is greater than the width but the width of a 
trench (measured at the bottom) is typically 15 feet or less.   
 
If forms or other structures are installed or constructed in an excavation that was 
originally not classified as a trench, the excavation will be re-classified as a trench if the 
distance from the forms or structure to the excavation wall is 15 feet or less. 



 4 

 
BEFORE EXCAVATING 
 
Permits 
 
For regulations relating to permits for excavations and trenches, refer to the California 
Code of Regulations [CCR] Title 8, Chapter 3.2, Article 2, Section 341 of the California 
Occupational Safety and Health Regulations (Cal/OSHA).  As a minimum, obtain a 
permit from Cal/OSHA if workers are required to enter an excavation that is at least 5 
feet deep. 
 
All Regional Notification Centers in the area involved, as defined by the Government 
Code Section 4216(h), as well as all known owners of underground facilities in the area 
who are not members of a Notification Center, shall be advised of the proposed work at 
least two working days prior to the start of any digging or excavation work.  The person 
coordinating any digging or excavation work should also call Dig Alert [(800)-227-2600] 
to notify them of the type of work, the location, date and time of the work, and the 
company or other organization performing the work.  Dig Alert should be called at least 
two working days before the start of any digging or excavation work.  EXCEPTION: 
Emergency repair work to underground facilities can be carried out without prior notice 
to Notification Centers or Dig Alert. 
 
Locate Hidden Obstructions 
 
1. The estimated location of utility installations (such as sewer, telephone, fuel, electric, 

or water lines, or any other underground installations that may reasonably be 
expected to be encountered during excavation work) shall be determined before 
opening an excavation.  Obtain as-built plans in order to locate any underground 
pipes or utilities that would interfere with the excavation.   

2. Be aware that these records may not be accurate.  The obstructions revealed by the 
plans should be physically located and either removed or protected from damage. 

3. If it is not possible to establish the exact location of these installations, work may 
proceed with caution if detection equipment or other safe means are used to locate the 
installations. 

4. Excavation shall be done in a way that does not endanger the underground installation 
or the employees engaged in the work.  While the excavation is open, underground 
installations shall be protected, supported or removed to protect employees.  

 
Vehicle Traffic Hazards 
 
Work done in proximity to vehicle traffic poses a serious injury risk to County of San 
Bernardino personnel, from such factors as vibration-induced cave-ins and the carbon 
monoxide generated by slowed traffic.  Written traffic control plans are suggested for any 
lane closure on streets with more than one traffic lane in the direction of the closure, or 
on two lane streets in non-residential neighborhoods.  The guidelines offered by CalTrans 
or by the Department of Transportation (DOT) should be applied.  One such reference 
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guide is the Work Area Traffic Control Handbook.  The importance of taking each traffic 
control situation seriously should be stressed.  Additional measures to implement: 
1. All work areas should be delineated (identified) with safety cones, pylons or other 

clear indicators of danger when there is exposure to vehicle or pedestrian traffic.  It is 
recommended that all full-time supervisory personnel be certified in traffic control 
measures, so that at least one person at each job site will be qualified to set up, 
review, and monitor the traffic control procedures.  Such certified personnel would 
also be trained to give any necessary on-the-job training to whoever is chosen to act 
as a flag person.  Anyone requiring certification can call the Risk Management Safety 
Department for assistance in finding an accredited certification program. 

2. Review the procedures being used to select and train personnel who will perform 
traffic control flagging.  Such personnel should be certified for this activity.   

3. A high visibility vest (with reflectors) is required for all personnel working within 
five (5) feet of a traveled roadway. 

4. Supervisors must walk a job site immediately after cones and traffic control signs are 
set up, correcting the placement of any misplaced cones and replacing any missing 
cones, before any work begins, and should be removed as required at the completion 
of the work.  If traffic cones, signs, or other markers must remain overnight, the 
supervisor must repeat the procedure of ensuring that the work zone is properly 
delineated with all necessary traffic cones, signs, and other markers in place before 
work begins.  This is required whether the traffic control measures were set up by 
County of San Bernardino personnel or by a subcontractor.  The supervisor is not 
being asked to do the subcontractor’s job but the supervisor bears the final 
responsibility for assuring that the setup of traffic control measures is proper. 

5. Emergency flashers and any available strobe lights or beacons should be used on all 
vehicles that are used or parked on street rights-of-way.  Any mobile construction 
equipment operated on public roads should have headlights (and, if necessary, 
flashers) on. 

6. Supervisors should monitor trenches for signs of cracks and fissures caused by the 
vibrations from passing vehicles. 

 
Training 
 
All County of San Bernardino employees who actively engage in excavation-related 
work activities shall have training and instruction in general and job-specific safety 
practices.  Training and instruction shall be provided when the individual receives initial 
employee safety training and periodically thereafter.  Training shall be provided to all 
new employees, employees who have not had prior training, and all employees given new 
job assignments for which specific trenching and excavation safety training is needed.  
Additional training and instruction must be provided to all personnel whenever new or 
unrecognized hazards are identified.   
 



 6 

As is provided in the County of San Bernardino Illness/Injury Prevention Program, 
supervisors are accountable for training all employees within their area of responsibility 
and for designating a competent person to be present at each site where such a presence is 
needed.  Additional training measures to follow are: 
1. All personnel involved in excavation work shall be trained in the requirements of this 

program.  A supervisor or safety specialist who is a qualified Competent Person will 
conduct the training. 

2. Any employee assigned to a job that includes working in or near excavations will 
receive training as outlined below (see #5) before doing any work in or near 
excavations.  When possible, employees will complete a minimum of ten hours of 
excavation safety training before working in an excavation. 

3. Retraining will be performed whenever a supervisor or the safety specialist 
determines that an employee does not have the knowledge or skill to safely work in 
excavations. 

4. Training records will be maintained within the department, and copies sent to the 
safety department at Risk Management.  These records shall include the date of the 
training program, the instructor, signature of the trainee(s), and a copy of the written 
material presented. 

5. Appropriate training will include: 
• Recognition of potential hazards. 
• Safe work practices that must be followed while working in excavations. 
• Personal protective equipment required during work in excavations. 
• Procedures to be followed if a hazardous atmosphere exists or could 

reasonably be expected to develop. 
• Emergency and non-entry rescue methods, including procedures for calling 

rescue service. 
• Ladder safety. 

 
HAZARD REDUCTION AND CONTROL 
 
In order to reduce, eliminate, or control hazards for all at-risk job assignments and facility 
locations, supervisory personnel should implement engineering, administrative and work 
practice controls.  Wherever feasible, engineering controls are to be used to eliminate the 
potential for employee injury as a result of direct or indirect excavation work activities.  
If it is impractical to eliminate hazards by engineering potential hazards out of the 
workplace, administrative and work practice controls are to be implemented to control or 
eliminate the potential for employee injury. 
 
There are various ways to protect people from the hazards associated with excavation 
operations.  These include barricading or delineating the work area, sloping/benching 
excavations, using support systems (shoring) and shield systems, and safe work practices.  
The following lists are only illustrative of each type of control and do not include all 
possible options.  
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Daily Inspection 
 
A competent person must make a daily inspection of the trench or excavation and of all 
protective systems as the work progresses.  The competent person doing the inspection 
will inspect for evidence of situations that could result in possible cave-ins, indications of 
failure or potential failure of protective systems, hazardous atmospheres, and other 
hazardous conditions.  Inspections should be completed before the start of the workday 
and re-inspections performed as needed throughout the shift.  In addition to daily 
inspections, inspections shall also be made after every rainstorm or other hazard-
increasing occurrence.  These inspections are only required when it is reasonably 
anticipated that employees will be working in or around the area.  
 
If evidence is found indicating hazardous conditions (protective system failure, hazardous 
atmospheres, or other situations that could result in a possible cave-in), exposed 
employees shall be removed from the hazardous area until the necessary precautions have 
been taken to ensure the safety of the employees. 
 
Site Setup 
 
Take precautions when excavating in previously backfilled or disturbed soil.  Excavations 
in disturbed soil may require additional sloping, sheeting, trench boxes, hydraulic 
shoring, timber shoring, or bracing, as will excavations in hard compact ground if there is 
filled ground nearby.  For example, an excavation wall that is near another previously 
filled excavation should be considered unstable, although it may appear to be hard 
compact material. 
 
When excavation operations approach the estimated location of underground obstructions 
(such as utilities duct banks), the exact location of the obstruction shall be determined by 
safe and acceptable means, such as potholing. 
 
While the excavation is open, underground utilities or structures shall be protected, 
supported or removed as necessary to safeguard employees. 
 
Allowable Configuration of Slopes 
 
Employees shall not be permitted to work on the faces of sloped or benched excavations 
at levels above other employees except when employees at lower levels are adequately 
protected from falling, rolling, or sliding material and equipment.   
 
Excavations shall be sloped at an angle not steeper than one and one half (1 ½) horizontal 
to one (1) vertical (34 degrees measured from the horizontal), unless the supervisor uses 
one of the other options listed below. 
 Slopes shown for Type C soil in Appendix B to CCR Title 8, Article 6, Section 

1541.1  
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 Maximum allowable slopes, and allowable configurations for sloping and benching 
systems, shall be determined in accordance with the conditions and requirements set 
forth in Appendices A and B to CCR Title 8, Article 6, Section 1541.1. 
 Designs of sloping or benching systems in accordance with tabulated data, such as 

tables and charts.  The tabulated data shall be in written form and shall include all of 
the following: 
1. Identification of the parameters that affect the selection of a sloping or benching 

system drawn from such data 
2. Identification of the limits of use of the data, including the magnitude and 

configuration of slopes determined to be safe 
3. Explanatory information as may be necessary to aid the user in making a correct 

selection of a protective system from the data 
4. At least one copy of the tabulated data that identifies the registered professional 

engineer, licensed in the state of California, who approved the data shall be 
maintained at the job site during the construction of the protective system.  After 
that time, the data may be stored off-site but a copy of the data shall be made 
available to Cal/OSHA upon request. 

 Design by a registered professional engineer, licensed in the state of California.  
Sloping and benching systems not using the foregoing options shall be stamped and 
signed by a registered professional engineer.  Designs shall be in written form and 
shall include at least the following: 
1. The magnitude of the slopes that were determined to be safe for the particular 

project. 
2. The configurations that were determined to be safe for the particular project. 
3. The identity of the registered professional engineer approving the design. 
4. At least one copy of the design shall be maintained at the job site while the slope 

is being constructed.  After that time, the design need not be at the job site but a 
copy shall be made available to Cal/OSHA upon request. 

 
Support Systems (Shoring) 
1. Components of support systems shall be securely connected together to prevent 

sliding, falling, kickouts, or other predictable failure.   
2. Components of support systems shall be installed and removed in a manner that 

protects employees from cave-ins and structural collapses or from being struck by 
components of the support system.   

3. Individual components of support systems shall not be subjected to loads exceeding 
their design load.  

4. Before temporary removal of individual components begins, additional precautions 
shall be taken to ensure the safety of employees, such as installing other structural 
members to carry the loads imposed on the support system.   

5. Removal shall begin at, and progress from, the bottom of the excavation.  Removal 
will be halted if there is any indication of possible failure of the remaining 
components of the structure or the possible cave-in of the sides of the excavation.   

6. Backfilling shall progress together with the removal of support systems from 
excavations. 
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Additional requirements for support systems for trench excavations include: 
1. The bottom of the components of a support system shall be no greater than two feet 

above the bottom of the trench, except if the system is designed to resist the forces 
calculated for such a depth and there are no indications of a possible loss of soil from 
behind or below the bottom of the support system. 

2. Installation of a support system shall be closely coordinated with the excavation of 
trenches. 

 
Conditions that influence the kind and amount of shoring needed include:  
 Depth of trench 
 If the trench is five feet deep or more, it must be shored or sloped. 
 If there is a possibility of soil movement, trenches shallower than five feet must 

be shored. 
 If there is any doubt about the stability of the trench, the trench should be shored, 

sloped or benched. 
 Soil classification 
 The more liquid the soil, the more it needs to be shored against the possibility of a 

cave-in. 
 Changing weather conditions 
 Hardpacked soil can become saturated and unstable after rain. 
 Trenches that are safely sloped or shored in dry weather can become deathtraps 

when wet. 
 Thawing soil can become unstable very quickly. 

 Heavy loads in the vicinity of a trench 
 Heavy equipment should not be parked near a trench. 
 Nearby structures, such as buildings, curbs, trees and utility poles, exert stress on 

trench shoring. 
 Vibration 
 Make certain that the sloping/shoring reflects the stress from nearby roadways or 

other operations that can cause vibrations. 
 Other considerations 
 Every trench is a possible trap for hazardous atmospheres.  When in doubt, a 

trench should be tested and ventilated. 
 
Shield Systems 
 
 Shield systems shall not be subjected to loads exceeding their design load. 
 Shields shall be installed in a manner to restrict lateral or other hazardous movement 

of the shield in the event of the application of sudden lateral loads. 
 Employees shall be protected from the hazard of cave-ins when entering or exiting 

the areas protected by shields. 
 Employees shall not be allowed in excavations when shields are being installed, 

removed or moved vertically.  
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 Additional requirements for shield systems used in trench excavations: 

1. The sides of the shield shall extend a minimum of 18 inches above the vertical 
walls of the excavations, as shown in Appendix B, figures B-1, B-1.2 and B-
1.3 of CCR, Title 8, Article 6, Section 1541.1. 

2. The bottom of the components of a shield shall be no greater than 2 feet above 
the bottom of the trench, except if the shield is designed to resist the forces 
calculated for such a depth, and there are no indications of a possible loss of 
soil from behind or below the bottom of the shield. 

 
Testing and controls 
 
In addition to the requirements set forth in the Construction Safety Orders and the 
General Industry Safety Orders to prevent exposure to harmful levels of atmospheric 
contaminants, and to assure acceptable atmospheric conditions, the following 
requirements shall apply: 

(a) Where an oxygen deficient atmosphere (containing less than 19.5% oxygen) 
or a hazardous atmosphere exists, or could reasonably be expected to exist, 
such as during excavations in landfill areas or in areas where hazardous 
substances are stored nearby, the atmospheres in the excavation site shall be 
tested before employees enter excavations greater than four feet in depth. 

(b) Adequate precautions shall be taken to prevent employee exposure to the 
above-described atmospheres.  Precautions should include providing proper 
respiratory protection or ventilation. 

(c) Adequate precautions shall be taken, such as providing ventilation, to prevent 
employee exposure to atmospheres containing a concentration of a flammable 
gas in excess of ten percent (10%) of the lower flammable limit (LFL) of the 
gas. 

(d) When controls are used that are intended to reduce the level of atmospheric 
contaminants to acceptable levels, testing shall be conducted as often as 
necessary to ensure that the atmosphere remains safe.  

(e) The competent person or safety specialist shall calibrate the atmospheric 
monitoring equipment every six months. 

(f) The competent person or safety specialist shall check the atmospheric 
monitoring equipment immediately before each use to ensure proper 
operation. 

(g) The competent person or safety specialist shall give 48 hours’ notice to the 
Risk Management Safety Department if any employee must enter a known 
hazardous atmosphere, so that hazards can be evaluated and rescue personnel 
placed on stand-by.   

 

Emergency Rescue Equipment 
 
Emergency rescue equipment (such as breathing apparatus, safety harnesses, lanyards and 
retractable lifelines, and basket stretchers) shall be readily available where hazardous 
atmospheric conditions exist or may reasonably be expected to develop during work in an 
excavation.  This equipment shall be attended while in use. 
 



 11 

Employees entering bell-bottom pier holes, or other similar deep and confined footing 
excavations, shall wear a harness with a lifeline securely attached to it.  The lifeline shall 
be separate from any line used to handle materials and shall be individually attended at 
all times while the employee wearing the lifeline is in the excavation.  
 
Water Accumulations 
 
Employees shall not work in excavations in which there is accumulated water or in 
excavations in which water is accumulating, unless adequate precautions have been taken 
to protect employees against the hazards posed by water accumulation.  The precautions 
necessary to protect employees adequately vary with each situation but could include 
special support or shield systems to protect from cave-ins, water removal to control the 
level of accumulating water, or use of a lifeline attached to a full body harness. 
 If machinery is used to control or prevent water from accumulating, a competent 

person shall monitor the water removal equipment and operations to ensure proper 
operation.  
 Gas and diesel powered machinery shall not be used in any trench or excavation 

while personnel are in the trench or excavation. 
 If excavation work interrupts the natural drainage of surface water (such as streams), 

diversion ditches and dikes, as well as other suitable means, shall be used to prevent 
surface water from entering the excavation and to provide adequate drainage of the 
area adjacent to the excavation.  Excavations subject to run-off from heavy rains will 
require an inspection by a competent person and compliance with Sections 1541 
(h)(1) and (h)(2) of Article 6. 

 
Adjoining Structures 
 
 Where the stability of adjoining buildings, walls, or other structures is endangered by 

excavation operations, support systems, such as shoring, bracing, or underpinning, 
shall be provided to ensure the stability of such structures for the protection of 
employees. 
 Excavations below the level of the base or footing of any foundation or retaining wall 

that could be reasonably expected to pose a hazard to employees shall be permitted 
only when: 

A. A support system, such as underpinning, is provided to ensure the 
safety of employees and the stability of the structure; or 

B. The excavation is in stable rock; or 
C. A registered professional engineer has approved the determination that 

such excavation work will not pose a hazard to employees; or 
D. A registered professional engineer has approved the determination that 

the structure is sufficiently removed from the excavation and will be 
unaffected by the excavation activity. 

 Excavating will not be done under sidewalks, pavements, and building structures 
unless a support system or another method of protection is provided to protect 
employees from the possible collapse of such structures.  
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Loose or Falling Materials 
 
 Employees are to be protected from loose rock and soil falling or rolling from an 

excavation face.  Methods for preventing loose or falling materials may include 
scaling to remove loose material, installation of protective barricades at necessary 
intervals on the face to stop and contain falling material, or other suitable means.   
 Employees shall be protected from excavated or other materials (overburden or spoil 

piles) or equipment that could pose a hazard by falling or rolling into excavations.  
This includes placing and keeping such materials and equipment at least two feet 
from the edge of excavations, or using retaining devices that are sufficient to prevent 
materials or equipment from falling or rolling into excavations, or a combination of 
these methods if circumstances warrant. 

 
Fall Protection 
 
 Where employees or equipment are required or permitted to cross over excavations 

over six feet deep and wider than 30 inches, walkways or bridges with standard 
guardrails shall be provided. 
 Adequate barrier physical protection shall be provided at all remotely located 

excavations.  All wells, pits, shafts and holes shall be barricaded or covered.  
Temporary barricades, such as construction tape, shall be at least five feet back from 
the excavation edge.  Upon completion of exploration and other similar operations, 
temporary wells, pits, shafts, and holes shall be back-filled. 
 Guardrails, fences, or barricades shall be provided on excavations adjacent to 

walkways, driveways, and other pedestrian or vehicular thoroughfares. 
 Warning lights shall be used as necessary for the safety of the public at night. 

 
Requirements for Protective Systems 
 
Each employee in an excavation shall be protected from cave-ins by an adequate 
protective system designed in accordance with Section 1541.1(b) or (c) of Article 6, 
except when: 

 Excavations are made entirely in stable rock; or 
 Excavations are less than five feet in depth, examination of the ground by a 

competent person provides no indication of a potential cave-in, and the competent 
person has confirmed, in writing, the determination that there is no indication of a 
potential cave-in. 

 
Protective systems shall have the capacity to resist without failure all loads that are 
intended or could reasonably be expected to be applied or transmitted to the system.  
Such loads could include overburden or spoil piles, excavation equipment, vehicles such 
as dump or delivery trucks, or normal vehicle traffic (if the excavation is near a street). 
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No employee shall be permitted underneath loads handled by lifting or digging 
equipment.  Employees should stand away from any vehicle being loaded or unloaded to 
avoid being struck by any spillage or falling materials.  Employees that need to be near 
the operation, such as spotters, must wear a hard hat at all times.  Truck drivers may 
remain in the cabs of vehicles being loaded or unloaded when the vehicles are equipped, 
in accordance with Section 1591(e), to provide adequate protection for the operator 
during loading and unloading operations.  
 
When mobile equipment is operated adjacent to or approaching the edge of an 
excavation, and the operator does not have a clear and direct view of the edge of the 
excavation, a warning system (such as barricades, stop logs, or hand or mechanical 
signals) shall be utilized.  If possible, any grade should be downward, away from the 
excavation. 
 
 Every vehicle with a haulage capacity of 2½ cubic yards or more used to haul dirt, 

rock, concrete, or other construction material shall be equipped with an audible 
warning device that operates automatically while the vehicle is backing.  The audible 
warning should be loud enough to be normally heard from a distance of 200 feet and 
sound immediately upon backing.  In congested areas or areas with high ambient 
noise that obscures the alarm, a signaler, in clear view of the operator, shall direct the 
backing operation. 
 Those vehicles not subject to the above and operating in areas where their backward 

movement would constitute a hazard to employees working in the area on foot and 
where the operator’s vision is obstructed to the rear of the vehicle shall be equipped 
with an effective device or method to safeguard employees such as: 

1. An automatic audible alarm that sounds immediately on backing 
2. An automatic braking device at the rear of the vehicle that will apply the 

service brake immediately on contact with any obstruction to the rear 
3. In lieu of 1 or 2 above, administrative controls such as: 

A.  A spotter or flagger in clear view of the operator to direct the backing 
operation, or  

B.  A procedure requiring the operator to dismount and circle the vehicle 
immediately prior to starting the backing, or 

C.  Prohibiting all foot traffic in the work area. 
4. Other means which may furnish the safety equivalent to the foregoing include: 

A. All vehicles shall be equipped with a manually operated warning 
device that can clearly be heard from a distance of 200 feet 

B. The operator of vehicles shall not leave the controls of the vehicle 
while it is moving under its own engine power 

C. Hauling or earth-moving operations shall be controlled in such a 
manner as to ensure that equipment or vehicle operators know of the 
presence of rootpickers, spotters, lab technicians, surveyors or other 
workers on foot in the areas of their operations. 
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Access and Egress 
 
A stairway, ladder, ramp, or other safe means of egress is to be located in trenches and 
excavations that are four feet or more in depth.  Ladders or other safe means of egress 
should be easily reachable, spaced to require no more than 25 feet of lateral travel for 
employees to reach a safe means of egress. 
 
Lifting equipment, such as backhoes, shall not be used to move employees into or out of 
excavations. 
 
Employees may use a sloped end of an excavation to enter or exit if the employees can 
walk the ramp in an upright manner.  A knotted rope line may not be used to assist 
employees using sloped areas for access to trenches. 

Structural ramps 
 A competent person shall design structural ramps used solely by employees for 

entering and exiting excavations. 
 A competent person qualified in structural design shall design structural ramps 

used to move equipment into and out of excavations. 
 Structural ramps used instead of steps should have cleats or other treatments to 

the top surface to prevent slipping. 

Ladders 
 Ladder side rails shall extend a minimum of 36 inches above the surface of the 

excavation. 
 Metal ladders should not be used where there is the slightest chance that an 

employee or the ladder could come in contact with exposed or energized electrical 
equipment. 
 The use of ladders with broken or missing rungs or steps, broken or split side 

rails, or other faulty or defective construction is prohibited.  When ladders with 
such defects are discovered, they shall be immediately withdrawn from service.  
Inspection of metal ladders shall include checking for corrosion of interiors of 
open-end hollow rungs.  Daily inspections of ladders should be conducted. 
 Ladders shall be secured to prevent accidental displacement. 
 Portable ladders shall be used at such a pitch that the horizontal distance from the 

top support to the foot of the ladder is about one-quarter of the working length of 
the ladder (the length along the ladder between the foot and the top support). 
 When using a ladder, employees shall have their hands free and not carry any 

object or load that could cause lost balance or a fall. 
 
Confined Space Entry 
 
Before entry into an excavation for the first time, the provisions of the County of San 
Bernardino Confined Space Entry Program shall be administered. 
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APPENDIX TE-I: Glossary 
 
 

 
OSHA definitions of relevant terms [from http://www.osha-slc.gov/OshStd_data/1926_0650.html] 
 
Accepted engineering practices those requirements that are compatible with standards of practice required 
by a registered professional engineer. 
 
Aluminum Hydraulic Shoring a pre-engineered shoring system comprised of aluminum hydraulic 
cylinders (crossbraces) used in conjunction with vertical rails (uprights) or horizontal rails (wales).  Such 
system is designed specifically to support the sidewalls of an excavation and prevent cave-ins. 
 
Bell-bottom pier hole a type of shaft or footing excavation, the bottom of which is made larger than the 
cross section above to form a belled shape. 
 
Benching (Benching system) a method of protecting employees from cave-ins by excavating the sides of 
an excavation to form one or a series of horizontal levels or steps, usually with vertical or near-vertical 
surfaces between levels. 
 
Cave-in the separation of a mass of soil or rock material from the side of an excavation, or the loss of soil 
from under a trench shield or support system, and its sudden movement into the excavation, either by 
falling or sliding, in sufficient quantity so that it could entrap, bury, or other wise injure and immobilize a 
person. 
 
Competent person one who is capable of identifying existing and predictable hazards in the surroundings, 
or working conditions which are unsanitary, hazardous, or dangerous to employees, and who has 
authorization to take prompt corrective measures to eliminate them. 
 
Cross braces the horizontal members of a shoring system installed perpendicular to the sides of the 
excavation, the ends of which bear against either uprights or wales. 
 
Excavation any man-made cut, cavity, trench, or depression in an earth surface, formed by earth removal. 
 
Faces or sides the vertical or inclined earth surfaces formed as a result of excavation work. 
 
Failure the breakage, displacement, or permanent deformation of a structural member or connection so as 
to reduce its structural integrity and its supportive capabilities. 
 
Hazardous atmosphere an atmosphere which by reason of being explosive, flammable, poisonous, 
corrosive, oxidizing, irritating, oxygen deficient, toxic, or otherwise harmful, may cause death, illness, or 
injury. 
 
Kickout the accidental release or failure of a cross brace. 
 
Protective system a method of protecting employees from cave-ins, from material that could fall or roll 
from an excavation face or into an excavation, or from the collapse of adjacent structures.  Protective 
systems include support systems, sloping and benching systems, shield systems, and other systems that 
provide the necessary protection. 
 
Ramp an inclined walking or working surface that is used to gain access to one point from another, and is 
constructed from earth or from structural materials such as steel or wood. 
 
Registered Professional Engineer a person who is registered as a professional engineer in the state where 
the work is to be performed.  However, a professional engineer, registered in any state, is deemed to be a 
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"registered professional engineer" within the meaning of this standard when approving designs for 
"manufactured protective systems" or "tabulated data" to be used in interstate commerce. 
 
Sheeting the members of a shoring system that retain the earth in position and in turn are supported by 
other members of the shoring system. 
 
Shield (Shield system) a structure that is able to withstand the forces imposed on it by a cave-in and 
thereby protect employees within the structure.  Shields can be permanent structures or can be designed to 
be portable and moved along as work progresses.  Additionally, shields can be either premanufactured or 
job-built in accordance with 1926.652(c)(3) or (c)(4).  Shields used in trenches are usually referred to as 
"trench boxes" or "trench shields." 
 
Shoring (Shoring system) a structure such as a metal hydraulic, mechanical or timber shoring system that 
supports the sides of an excavation and which is designed to prevent cave-ins. 
 
Sides See Faces. 
 
Sloping (Sloping system) a method of protecting employees from cave-ins by excavating to form sides of 
an excavation that are inclined away from the excavation so as to prevent cave-ins.  The angle of incline 
required to prevent a cave-in varies with differences in such factors as the soil type, environmental 
conditions of exposure, and application of surcharge loads. 
 
Stable rock natural solid mineral material that can be excavated with vertical sides and will remain intact 
while exposed.  Unstable rock is considered to be stable when the rock material on the side or sides of the 
excavation is secured against caving-in or movement by rock bolts or by another protective system that has 
been designed by a registered professional engineer. 
 
Structural ramp a ramp built of steel or wood, usually used for vehicle access.  Ramps made of soil or rock 
are not considered structural ramps. 
 
Support system a structure such as underpinning, bracing, or shoring, which provides support to an 
adjacent structure, underground installation, or the sides of an excavation. 
 
Tabulated data tables and charts approved by a registered professional engineer and used to design and 
construct a protective system. 
 
Trench (Trench excavation) a narrow excavation (in relation to its length) made below the surface of the 
ground.  In general, the depth is greater than the width, but the width of a trench (measured at the bottom) 
is not greater than 15 feet (4.6 m).  If forms or other structures are installed or constructed in an excavation 
so as to reduce the dimension measured from the forms or structure to the side of the excavation to 15 feet 
(4.6 m) or less (measured at the bottom of the excavation), the excavation is also considered to be a trench. 
 
Trench box See Shield. 
 
Trench shield See Shield. 
 
Uprights the vertical members of a trench shoring system placed in contact with the earth and usually 
positioned so that individual members do not contact each other.  Uprights placed so that individual 
members are closely spaced, in contact with or interconnected to each other, are often called "sheeting." 
 
Wales horizontal members of a shoring system placed parallel to the excavation face whose sides bear 
against the vertical members of the shoring system or earth. 
 
 
 



 17 

 
 
 

APPENDIX TE-II: Job Safety Analysis Form (Sample) 
 
Job Phase/Task:  Underground and trenching Company: County of San Bernardino     
Date:       ______________________ Site:       ______________________ 
 
Exposure to  public:     ____ Yes   ____ No 
     other employees:   ____ Yes   ____ No 
 
Sequence of Job Steps Potential Hazards Recommended Safe Job 

Procedures 
Excavation of trenches Cave-in Soil in area is probably no 

better than a class C to B.  Any 
trench 5 feet or greater should 
be sloped on at least a 1 to 1 or 
1 ½ to 1 if determined to be 
class C soil.  Good judgement 
should always apply.  Taking 
extra steps with trenching 
could mean the difference 
between life and death. 
FENCING: Excavations 
outside fenced areas should be 
taped and barricaded to restrict 
public from entering. Provide 
trench plates for open trenches 
outside of fenced areas. 

Equipment for excavating Utilities Ensure that all dig alert 
markings are known to 
operators of excavating 
equipment. CALL 800-227-
2600 at least two days before 
beginning work. EXCEPTION: 
Emergency repairs.   

Equipment for excavating Striking workers Ensure backup alarms function. 
Loading Spoils on edge of trench Spoils must be set back at least 

two feet from edge of trench. 
 
Abbreviations that can be used in JSAs: 
Struck by (SB)  Caught on (CO)  Fall from height (FH) 
Struck against (SA)  Caught in (CI)   Overexertion (OE) 
Contacted by (CB)  Caught between (CBT)  Exposure (E) 
Contact with (CW)  Fall-same level (FS)  Falling objects (FO) 
Eye injuries (EI)   Cave-in (CI) 
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APPENDIX TE-III: Job Safety Analysis Form (Sample) 

 
Job Phase/Task:  Underground and trenching Company: County of San Bernardino      
Date:       ______________________ Site:       ______________________ 
 
Exposure to  public:     ____ Yes   ____ No 
     other employees:   ____ Yes   ____ No 
 
Sequence of Job Steps Potential Hazards Recommended Safe Job 

Procedures 
   

   

   

   

 
 
Struck by (SB)  Caught on (CO)  Fall from height (FH) 
Struck against (SA)  Caught in (CI)   Overexertion (OE) 
Contacted by (CB)  Caught between (CBT)  Exposure (E) 
Contact with (CW)  Fall-same level (FS)  Falling objects (FO) 
Eye injuries (EI)   Cave-in (CI) 
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Appendix TE-IV: Slope Configurations 
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